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Section 1  Chemicals and Reagents

1.1  Critical vs. Non-Critical Reagents

By definition, “critical reagents are determined by empirical studies or routine practice to
require testing on established samples before use on evidentiary or casework reference
samples” (FBI QAS, 2009). Reagents which are used in pre-amplification edures
directly involved in DNA extraction from forensic casework or database s% have
been deemed critical reagents to prevent unnecessary loss of sample.

“Critical reagents, as specified by the FBI DNA QA Stan require testing
on established samples before use on evidentiary o samples.
Using a positive control(s) i.e. an established assess the
performance of a critical reagent provides a& he minimum

acceptable performance that can be reas cted from that critical
reagent based on results of previous te he established sample(s).

nimum acceptable level will be
casework samples.

A critical reagent that performs bg

rejected and not used on evide @

Critical reagents will also d USing a negative control sample(s) or
reagent blank(s) which de f there is any contamination in the
reagent being tested eNegative control fails — i.e. contamination is
detected in the tes %, e reagent will be rejected and not used on

evidentiary or cgse mples.”

The following pre-gmplifi n DNA/Screening reagents are exempt from the critical
reagent list: Nugle® FasgRed stain, Picro-indigo-carmine stain and Ethanol, anhydrous
reagent grad slide preparation).

All post- Ajjon DNA reagents are hereby listed as non-critical reagents.
Non-critic reagents need not be verified prior to use in casework.

When a reagent fails to meet the criteria for verification, the DNA Technical Manager
shall be notified and an appropriate course of action will be determined. The reagent
shall not be used in casework unless or until the issue has been resolved and the
approval or an alternate course of action suggested by the DNA Technical Manager has
been documented.
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1.2 General Instructions

Use of graduated cylinders or pipettes closest in capacity to the volume of the
fluids being measured is recommended.
Chemical and reagent quantities may be adjusted to prepare more or less than
the specified amount.
All critical reagents shall be stored in sterile/autoclaved containers,
Reagent containers are to be labeled with the following:
o Name of reagent \’
0 Lot number (the date of preparation and preparer’'s 798G let®r initials are
used as the lot # for reagents prepared in-house nts where a lot
# is not provided by the commercial vendor; i.e O6P1TO&LC would be the
lot # for a reagent prepared on Jan. 1, 2006 bx_ )
-\

0 Any necessary safety information
If chemicals or reagents are transferred to an r ner, the second
container shall also contain the reagent n preparation date) and any

necessary safety information.

One member of the DNA discipline shall be nated for purchasing of supplies
and reagents.

For Chemicals/Reagents receivga a manufacturer’s expiration date:
Please refer to the DNA QA

All chemicals and reagents r purchased shall be logged in the reagent

log maintained in the DNA |2QorNgry.

All newly received/pre%S tical reagents and chemicals shall be verified prior
s

to use on casewor t e samples. Chemicals/reagents requiring verification
should be clearl such.

Verification esgent that is only used as a component of another reagent is
achieved bygverifygnd®he final preparation and does not need to be documented

In the same procedure may be verified simultaneously. If the

reagent log and archived annually.

For verifications that include amplification and electrophoresis, the paperwork
consists of the electropherograms for the positive control/reference sample(s)
and negative control/blank(s). Verification results are assessed as described in
the Data Interpretation section of this manual.

For verification of RT-PCR reagents, the verification paperwork includes the
standard curve, Q-PCR set-up worksheet and Q-PCR results summary page.
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¢ In the verification of amplification kits, the relative fluorescence units (RFU) for
the known sample amplified with the new kit are compared to the results
obtained with the kit currently in use to estimate the sensitivity of the new kit. This
is important for adjusting the target value with the new lot of kits.

e The central log paperwork for verifications may be referenced by noting the batch
in which the verification was performed.

e Upon successful verification, the reagent log shall be updated With%
verification date and analyst, and the storage location for the regent.

e When verification fails on a reagent prepared in-house, the, ent\pay be re-
prepared and/or verification repeated. For purchased rea %emicals, the

DNA Technical Manager shall be consulted to determiffe opriate course
of action.

1.3 Chemicals and Reagents not Requiring In- paration and/or
Verification

Chemicals/Reagents purchased from a commerd @ or and requiring no preparation
or verification prior to use in procedures or prepara of other reagents are listed
below. They shall be stored as prescribed Eﬁ g manufacturer and shall expire on the

date provided by the manufacturer. Expi ates are assigned as previously
described, if not provided by the manffacgt d unless stated otherwise.

e Aluminum Sulfate [solid]

e BCIP (5-bromo-4-chl lyl phosphate) [solid]

e Citric Acid, anhydr

e Dithiothreitol [sojid]

e Ethanol, anh reagent grade [liquid]

e 10X GenetigAnal Buffer (GAB) from Applied Biosystems [liquid]
o ConcengeHygpochloric acid (HCI) [liquid]

o Indigq @ ine aye [solid]

o L-E500SA Standard [liquid]

e N ‘P ®st Red [solid]

e Phd&ffolphthalein [solid]

e Pow®rPlex® 16 Matrix Standards from Promega [liquid]
e Saturated Picric Acid [liquid]

e POP-4 Polymer from Applied Biosystems [liquid]

e Potassium Hydroxide [solid]

e Sodium Acetate, anhydrous [solid]

e Sodium acetate buffer solution (3M, pH 5.2) [liquid]

e Sodium Carbonate (Na,CO3) [solid]
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e Sodium Hydroxide pellets [solid]

e 1N or 12N Sodium Hydroxide (NaOH) [liquid]

e STMP (Sodium Thymolphthalein Monophosphate, disodium salt) [solid]

e Xylene [liquid]

e Xylene Substitute [liquid]

[ J

Zinc [solid] (b
Policies and procedures regarding selection of a suitable vendor are pN in the

laboratory Quality Assurance Manual. Q

1.4 \
NOTE: ‘b
Vendor supplied standard samples / positive contggl s such as 9947A that are

sent with PCR amplification kits may be disconti @ R §ubstituted at vendors’
discretion. Analyst bench notes and batch central® ififormation will indicate the

identity of positive control samples used igg# Sis.
Kit component information in the chem'c eagents section(s) of manuals will be
updated as required when manuals@ g

N
&
v
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Section 2  Screening of Biological Evidence

The laboratory does not typically examine every piece of evidence submitted for
analysis. The only items routinely screened in a sexual assault case will be the samples
present in the assault kit(s). Underwear, clothing or other items, such as condoms and
bedding, may require screening when no probative biological material is
observed/detected in the assault kit, no kit was collected, or other under spegial
circumstances.

the collection of the evidence should be considered when decidingg e analysis of
these samples/items is appropriate. Samples present in the Nit(J) may not be
examined due to the length of time between the offense an lI@ctign. Information
pertaining to the date of offense and date of examinatioggnayb nd on the Forensic

The probative value of an item and the amount of time between thi alleg assault and

History Form, the Victim Information/Medical History the outside of the kit
box/envelope.

2.1 Hair and Fiber Evidence %
The following sexual assault kit componenjgsggay n to have trace evidence

evaluated/isolated before biological scre¢ Qsting can be conducted:
e Foreign Material Sheet
e Debris Collection

e Pubic Hair Combings (comBygg®y@ not be examined if the victim/suspect has
bathed/showered or w, h& sample was collected 2 or more days after the

offense)
e Miscellaneous Evide
e Underwear/Clgth

Hair and fiber evid®ce nfay be recovered from evidentiary items by the following
methods:

nt fingerprint tape (or other suitable adhesive tape) can be applied
adhesive s§le down to the surface of the evidence item. Press the tape down, and then
pull away. Hairs and fibers will adhere to the adhesive on the tape. Place the tape
adhesive side down on the shiny-side of freezer paper (or on another appropriate
surface).
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Scraping

The item to be examined is suspended above the examination surface and gently
scraped with a clean metal spatula. Scraping in a downward direction allows surface
debris to fall onto the examination surface for collection. The debris is transferred to an
appropriate storage container.

Hand-picking

Clean forceps are used to collect trace evidence from evidence items. JRge | ed
material is then placed in an appropriate container. Isolated trace gygdenc§should be
sealed in a suitable container and clearly marked with identifying w\yation. Isolated
trace evidence may be placed within the originating item or it &/ghackaged as an
entirely new item of evidence.

The laboratory does not currently provide microscopic\co isons for hair and fiber
atory will screen the evidence

evidence submitted or recovered in case work. T, @ .
submitted in these cases and, when needed, evidg€ejnTay be sent to another
laboratory for analysis. Examination of tracgagyiden eed not occur in cases where

hese cases, trace collections are re-
N begch notes will reflect that no examination

the trace is not likely to have probative v
packaged with the original evidence
of the trace evidence was conduct

2.1.1 Screening Hairs

An intact hair will have a r \on and a shaft portion. It is important to start with
visual examination foll croscopic examination of the morphology of individual
hairs. An initial exa at a magnification of 7X, followed by an examination at 30X
or higher, will enalffe thegnalyst to record the overall shape of the hair, whether or not a

root is presen ) present, its shape and appearance, the basic features of the
shaft, and structure.
Hairs re case work will be examined visually and macroscopically, using a

stereoscoN€, to determine the following:

e Is the hair Animal or Human in origin
e |If Human, somatic region (head hair, pubic hair, inconclusive or other)
e If Human, is the hair suitable for nuclear DNA analysis
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The analyst will also document the observed characteristics of the hair that were used
to make the above described determinations. These characteristics may include the
following:
Animal vs. Human

e color(s) of the hair

e medullary structure (b

e root shape

e hair shape or form
Head Hairs Q

e length of hair

e moderate shaft diameter and diameter variation

e medulla absent to continuous and relatively n@ compared with its

structure in hairs from other body areas.

e often with cut or split tips.
¢ may show artificial treatment (solar bleachi ing, or mechanical damage)
e Soft texture (pliable).
e little or no taper.
Pubic Hairs

e shaft diameter coarse with Wide Wffiations and buckling.
medulla relatively bro ually continuous when present.

follicular tag often p Nn the root.

tips usually rou ded.

stiff texture ).

dentify the somatic region of the hair, this should be indicated
Another qualified hair examiner may be consulted for assistance.

omal STR Analysis

n or early catagen growth phase
tissue/sheath material

o follicular tag

DNA analysis of a hair consumes a portion of the hair, preventing subsequent
examinations. If the analyst concludes that the hair(s) examined may be suitable for
nuclear DNA analysis, a digital image of the hair’s root will be included in the analyst’s
bench notes.
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2.2 Vaginal/Cervical, Rectal and Oral Swabs and Smears
Samples collected within the following time frame should be examined for the presence
of spermatozoa:

e Vaginal/Cervical - 7 days

e Rectal - 2 days

e Oral-1day (h
These guidelines, based on published literature, apply only to living a%
victims. Different considerations may apply to samples collected f, chilOwen, adult
males, and homicide victims.

Procedure (}
e Sample/cut a small portion of the swab(s) and f t raction Protocol as

described in the Forensic Biology Work Instru
e Stain and grade the slide(s) as described iy

Instructions. Document results in bench n
e Smear slides received in kits will not be staifigd#and examined. Swabs will

always be extracted and examine presence of spermatozoa.

2.3 Miscellaneous Evidence
Miscellaneous evidence samples s{ch lood, semen, saliva or DNA (contact/touch)

n
Re§o ic Biology Work

mitted for analysis.

swabs may also be collecte\
Samples present in thegMi ous Swabs Semen envelope or any other envelope

labeled as possible or awoods + sample may be examined for the presence of
semen/spermatozda usi ethods described in the Forensic Biology Work
Instructions.

Samples pre Inthe Miscellaneous Swabs Blood envelope or any other envelope
labeled ible blood sample may be examined for the presence of blood using
methods cribed in the Forensic Biology Work Instructions.

Samples present in the Miscellaneous Swabs Saliva envelope, the Miscellaneous
Swabs DNA envelope, or any other envelope labeled as containing a sample with
possible foreign saliva or skin cells, may be suitable for DNA testing.

The laboratory does not conduct presumptive testing for the presence of saliva, urine or
feces. Currently there are no confirmatory tests for the presence of these body fluids.
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2.4 External Genitalia Swabs

Swabs collected from the external genitalia area may be examined for the presence of
semen/spermatozoa using methods described in the Forensic Biology Work
Instructions.

Penile swabs obtained from the victim/suspect within 24 hours of the offerﬁg be
[

examined for the presence of blood, epithelial cells or spermatozoa (usef es
involving multiple suspects or to help establish recent contact). The an¥st dd any
relevant case information to the notes section in JusticeTrax (Secj i

Occasionally, external genitalia samples may be tested for fog€i ’ even when the
presence of blood and/or spermatozoa is not indicated. \

Fingernail scrapings and finger/hand swabs may gical evidence such as
blood, tissue, epithelial cells and spermatozoa a trace evidence (fibers). Victim
fingernail scrapings are only examined in instanc re it is believed/or indicated that
the victim had scratched the assailant or i s invVOlving homicide. Suspect fingernail
scrapings and finger/hand swabs may b&y in cases involving digital penetration.

2.5 Fingernail Scrapings / Finger and Hand wa
t

The analyst will add any relevant j ation to the notes section in JusticeTrax
(Section 2.12).

2.6 Condoms

Condoms may contain gvid
of suspects or victimg

Xat can be isolated and compared to the DNA profiles

uaMassault cases.

wn of the condom. Imaging may be used as needed.

e Label ong pY erile cotton swabs “outside”. Moisten the swabs using sterile

' wSwab the “outside” surface of the condom, as received.

Zar from the swabs collected.

Mthe “inside” surface of the condom.

o St nd grade the prepared smears as described in the Forensic Biology Work
Instryctions.

e Create a new item of evidence that includes the swabs and prepared slides.

Note: Acid phosphatase/BCIP testing should not be conducted when screening
condoms. The laboratory has encountered condoms containing seminal
fluid/spermatozoa that tested negative using BCIP.
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2.7 Contact/Wearer Sources of DNA

Items not examined for the presence of biological evidence may be sampled by
swabbing the item for contact/touch sources of DNA. Standard screening protocols

apply.
e Document the item by imaging .

skin).
e Package and retain the isolated sample(s) for DNA analysQ

2.8 Semen Stain Analysis

e Moisten a sterile cotton-tipped swab using sterile water.
e Swab the area(s) of interest (those likely to have the most contw&it re

The detection and identification of semen is achieved by vis§al ¢ ination,
presumptive chemical testing for the presence of acid ta®e, confirmation by
microscopic identification of spermatozoa, and occas\gha esting for human
seminal protein p30. Semen stains with spermatQéag 1Xe are typically subjected to
DNA profiling in an attempt to identify the seme @ X.

Suspected semen stains can be located mber of methods, including careful
visual examination, the use of tactile s rescence under alternate light sources,

and chemical presumptive testing.

Visual and Tactile Examination

Most dried semen stains
from that of the materi
have been exposed
the growth of bactgfia. S
a crusty stain.

N{:l detectable visually because their color is different
[Cthe semen has been deposited. Semen stains that
, Mdist conditions may assume a yellow coloration due to
yral fluid frequently has a stiffening effect on fabric, forming

Alternate Li Examination
Semen @ uently fluoresce when examined with alternative wavelengths of light.
They can as a bright fluorescence on a dark background or as a dark area when

the backgrund itself fluoresces.

Garments and other fabrics can be examined using the Omniprint™ 1000B or UV lamp.
Mark the suspect stains with a pen and proceed with chemical presumptive tests and
microscopic confirmatory tests.
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Chemical Examination

Semen stains can be located by detecting the presence of acid phosphatase activity.
Visible stains can be lightly swabbed with a water-moistened cotton swab and tested
with BCIP or STMP solutions.

Detailed instructions on the use of the alternate light source and chemical gagthods for
the detection of semen are described in the Forensic Biology Work Instru%

2.9 Blood Stain Analysis

Blood may be present in the form of pools, spatters, or stains. Th % tion and
characterization of blood is achieved by visual examination a Neglent
presumptive testing for peroxidase-like activity of hemoglolAa® StRing testing positive to
a presumptive test for blood may be further characteriz yN\et@fhining if the stain is
animal or human in origin, or by DNA profiling to pro{d i tion as to the blood’s
source.

Suspected bloodstains can be located by a num% thods, including visual and
stereoscopic examination, the use of alter ight rces and chemical presumptive
testing.

Visual Examination
Most dried bloodstains on cloth cag b cted visually because their color is different
from that of the material on wiagh tfg bld0od has been deposited. Bloodstains range in

color from a reddish-brow t% y

Blood deposited on da items may be difficult to locate visually. The use of an

infrared hand held e, \gdeo-imaging system using an infrared filter, or Omniprint™
1000B may assist g the Bcation of possible bloodstains. Use of these sources will

ed to search for stains that are not visible otherwise.

othing and other porous substrates tend to be wicked into the

irt and debris, which will be found on and around the fibers. This can
easily be S§en microscopically.

Bloodstains deposited on non-porous substrates will dry on the surface as a film or a
crust.
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Chemical Examination

Suspected blood stains can be tested for peroxidase-like activity with Phenolphthalein
reagent and hydrogen peroxide. Stains can be sampled with a dry or moistened swab or
piece of filter paper, or by teasing a few stained fibers from the substrate.

Stains testing positive to this presumptive test for blood may be further ch terized as
to their origin (human or higher primate) using Human Hemoglobin analy

immunoassay. \

Detailed instructions on the use of the alternate light source and d % al methods for
the detection of blood are described in the Forensic Biology tions.

% al Stains

act with other biological

2.10 Processing, Documentation and Isolation of

General Instructions
e Do not allow one evidence stain to come |
samples and do not collect or package twa

e Change paper between items or b S
and victim or items from different ¢

implements. When non-dis

thoroughly rinsing with a str stilled water and drying with paper tissue, or
by rinsing with ethano f| . This process should be repeated twice
before using the to %\ late another sample.

e Small biological staindk{.Xy 2mm size bloodstain) and items suspected of
containing minim aim® should be handled with clean gloves and before items
containing lgfger s

e Itis importaly to sgve as much sample as possible to permit re-analysis at a later

date, i esumptive and/or confirmatory testing methods should not be
perfo e testing would consume the entire sample or would prevent re-
a ISWY the crime lab or any outside laboratory/agency.

e Re items are labeled with the case and item numbers, and the analyst’s
initids and date of examination.

e Items of evidence are examined, one at a time, on clean laboratory paper. Take
care, when opening items, to minimize unnecessary destruction of the packaging
or previous seals.

e Where possible, the item itself should be labeled away from stained areas.

Note: Exercise caution in labeling articles that will be submitted for latent print
examinations so that any latent print evidence is not obscured or obliterated.
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Additionally, a latent fingerprint analyst should be consulted prior to conducting any
testing on these items.

2.11

Place dried swabs back in their original p
cuttings into a glassine envelope. Securé
should not be used for internal packggfng.

If any previous examination/testing is apparent or known, record the nature of the
test and the results obtained. Identify field-tested stains as “possible” blood or

semen stains.

Take detailed notes describing each item and its packaging. When%al,

digital images of items should be included in the bench notes.

Collect other trace evidence that may be present and of pogaigle foOngnsic

significance. Q

Isolate stains that have tested positive to a presumptiy lood, the

presence of spermatozoa, or PSA activity for further {ialyigg If the stain is large,
n

only a generous portion needs to be isolated. T r the stain sampled
should be documented in the bench notes. \

Packaging of Isolated Stains

& (S) Or a swab carton. Place any isolated
kage(s). (Figure 1). Evidence tape

Figure 1
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Label each swab package, swab carton, or glassine envelope with the lab number,
unique identifier (item # / your initials), a brief description / isolated stain number, and
the analyst’s initials along the edge of the label (Figure 2). The required information
may be on a printed label or may be handwritten on the package.

Figure 2 (b

LAB NUMBER: 09-0447
ITEM: #4KD

~— DATE: 19-Mar-09 Q
Isolated sample #4.1 swabbed from the outside %
surface of the condom (item #4) as received. \
o D
Isolated stains/samples are then placed into an € \and sealed with evidence

tape. Label each envelope with the lab nu uni identifier (item #), a brief
description, your initials, a biohazard lab appropriate), and a LIMS barcode .

The required information may be g tedMabel or may be handwritten on the
package. Individual glassine sleev ing separate samples from the same item
can be placed together into o rogr eMvelope; as can individual swab packages from

a single item (i.e. swabs frQnNgsiI utside of condom). Stains/samples from separate
items are packaged in @ velopes.
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Figure 3

N
Lab nu

Analyst’s
initials
esgrigfon of contents
Note(s)

Biohazard label

LIMS bar-coded label
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In the “Notes” section in JusticeTrax (A) document any relevant case/sample
information as needed (Figure 5). Example: sperm 2+ detected on the vaginal smear,
victim had consensual intercourse with boyfriend the day before the offense, etc.

Figure 5

#5 JT screen shot.pdf - Adobe Reader |ZHE\E\
File Edit View Window Help ]

BEe=| | @@ [ | HB|© 2| W

JusticeTrax LIMS-plus Currant User: Collins, Michella
Fie Edt Case Ewvidence Search Analysis  Trarsfer  Administration  Utlities  Help

EEl-O0PECEISE

Cogmea | Share

£

Case 09-0447 09-1055
Caselnm A Indmiguals | Evidence B Local Data
1 SUSPECT SART 02i24/2009) - Returned
1K Step £ kn welope (Blood) from the SAK { 03202009} HOLD
1 o the SAK ( 03/24/2609) - HOLD
P Stop € o ro
-P-dna € n{ 06/032009) - HOLD
- als € ot i fraction { 06032049} - HOLD
2 VICTIM SART (FAIRI ARTMENT 92/24/2009) - Returned
2K Step & knowr le envelope (Blood) from the VAK { 03/19:2009) - HOLD
2V step 12€ miscellaneous saliva swabs envelope labeled "
4 CONDOM (FAIRBANKS POLICE DEPARTMENT 122412
AKD Iselated samples =41 and 24.2 swabbed from the outside and inside surface of the used condom ¢ 03132008) -
@ Genealogy O Container O Storage Locat] O View @ Edit
Step B exiernal perile svwabs enveiops fromthe SAK NCIC Evid Lbl =5
Description v
Submit. Agency 3
PH+ for biood (v. wk), Note 3+ spenm detectsd on the used sonigll (tem
A Notes Badge Agc. Rep | v
Kit
Fvidence Type Location ¥Shelf 20084 (824
Source Container .
Inherit
B Evidence No 1-F ] B "Em
3 | Extraction type Ditf v ‘
Submit for Analysis []

E
(2]

| {71 Documentt - M.,

Mark all items to be retained for DNA analysis in JusticeTrax by checking the box
labeled “Hold Evid at the lab” (B). Typically, entire assault kits will be retained by the
laboratory and itemization of contents in LIMS is not necessary.

Transfer the evidence to the tote (if applicable) and return it to the evidence section of
the laboratory.
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Section 3 DNA Extraction

3.1

General instructions

DNA extractions are performed in a designated laboratory, with equipment
dedicated to the DNA extraction work area.

Analysts will use a clean cutting surface and sterile consumables f mpling
items of evidence. Non-disposable items used for evidence han Iir%v as
hole punches, will be cleaned before and after use by repeated& of clean

paper.

Questioned samples and reference samples will be extr arately in time
and/or location. %
iall

Extraction order is planned so that samples with potéytia h levels of DNA
are processed after samples with potentially low V NA.

Sample tubes must be centrifuged before opeNMg @n ly one sample tube is to
be open at a time. x

DNA extraction information is documented @ esignated worksheet. This
worksheet must include the batch name, a G g iption of the item, extraction
procedure used (e.g. EZ1 Trace o 'R Volume (LV) protocol for casework
samples), extraction instrument Sy ize, elution volume (for casework

the same day, the time whejea
Each batch of extracti include appropriate reagent blanks for each type
of extraction perfor N;e gents (lot# and expiration date) and reagent
blanks in a batclgof are documented on the designated worksheet.
The volumes d inthe extraction work instructions are suitable for most
forensic staffis ang r®erence samples. These volumes may be adjusted

et of extractions was begun is documented.

approprj thegbize and nature of the sample(s).
Digit i evidence
0 ay De appropriate for a DNA analyst to image an item of evidence that

ot previously been examined and documented by another discipline
in‘the laboratory (for example, a cigarette butt). These images should
include a scale, and are labeled with the case #, item #, date and analyst’s
initials, and will be included in the bench notes
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e Guidelines for the workflow between Biological Screening analysts and DNA
analysts for processing evidence in sex assault cases (and proficiency tests):

0 DNA analysts do not need to repeat presumptive blood tests performed
and reported in a biological screening report.

0 DNA reports do not need to report the results of microscopic examinations
previously issued in a biological screening report. Note: if thgsdsplogical
screening report contained only the results of smears from %ult kit
and the analyst is processing the associated swabs, the INA rgg#rt
should contain the results of slides prepared during QRLA eX®gction.

0 The slide is retained with the item when microscopid ts are being
issued in the DNA report. Otherwise, slides ma aNgaed upon
completion of the case technical review.

0 A DNA analyst who is not competent in miggQsOQpi aminations must
get a second read of the slide by a qual{figd st (when the microscopic

iggdocumented on the
nalyst’s initials on the retained

results will be issued in the DNA report).
extraction worksheet and by the q
slide.

o For items not routinely screegag{prior NA analysis (e.g. penile swabs,
fingernail scrapings), the Dig st should check the evidence item
record in LIMS for notegg®nteqgd ¥ the biological screener, indicating the
possible presence of QepggfatoMa in the samples that were not screened.

3.2 Sampling Items for DI ARaly

Note: Whenever feasible, tio the original evidence will be retained to provide
an opportunity for re-testingy entire original sample is consumed in extraction, the
total elution volume m ast 100uL. When there is a known suspect, and an
analyst determine th¥entire original sample and DNA extract must be consumed
in analysis to give fge be¥ chance for obtaining a result, the analyst shall obtain written
permission frgffWeWg#fict Attorney's Office prior to consuming the DNA extract. This is
not required \WVN suspect cases.

f

PG/ TS

al bloodstains on fabric are sampled by cutting approximately 0.5sq cm of

ain using a sterile, disposable scalpel. The size of the cutting may vary
depending on the size and condition of the stain. The entire stain may be
sampled for very small or potentially degraded stains.

¢ Bloodstains on thick fabric or filter paper may be cut, or sampled using a 3mm
punch.
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3.2.2

3.2.3

Bloodstains may also be sampled by swabbing with a damp, sterile swab if the
substrate is difficult to cut, or potentially contains PCR inhibitors (e.g. cigars or
denim).

Bloodstained swabs are usually sampled by cutting a portion of the stained area
of the swab.

Swabs

Swabs without visible staining are generally sampled by cutting (rbately
half of the swab lengthwise.
Any swab(s) that is sampled should be tagged with a label 'ning the case
number and item number.

Typically, contact DNA swabs (nhot thought to contai
sampled in their entirety (and eluted in at least 1
obtaining an interpretable DNA profile. When

least half of the extract must be retained for futye

igal fluids) will be
izing the chance of
mple is extracted, at

Typically, known buccal swabs require on one swab or a small portion of
two swabs.

Fingernail Swabs/Scrapings

Samples are received either agfSw. debris that is scraped into a paper

bindle.
Swabs from under the nails\gr rally sampled by cutting the swab tips into
the sample tube. How: a\in the case of contact swabs, the entire swab may

be used in with at |
When sampling debr
scraper, visible

he extract being retained for future use.
aper bindle, a moistened swab is used to swab the
the inside of the paper bindle. Typically one swab is

used per hayf. tire swab is then cut into the sample tube. When the bindle
contains a I&ge agpount of debris, a representative amount may be sampled.
Any e r ing after analysis should be retained since these samples may
not b eous.

Fi iI[s or Fingernail Clippings

Findgrnails or fingernail clippings should be imaged prior to sampling.

Swabs from the nail(s) may be collected for profiling of tissue and cellular debris
external to the nail itself. The entire swab tips are cut into the sample tube.

If surface material, i.e. blood or dirt, is observed on the nail, the nail may be
washed by immersing in 200uL of dilute G2 buffer (1:1 solution of H20:G2 buffer)
in a microcentrifuge tube with gentle agitation. This may be appropriate when
attempting to obtain a DNA profile of the surface material separately from the nail
itself.
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e The washing is then transferred to a new microcentrifuge tube and may be
extracted by adding 10uL Proteinase K.
e Any clippings that remain after digestion are re-packaged with the evidence.

3.2.5 Hairs

Note: Prior to DNA analysis, hair evidence shall be examined by a queied Biggbgical
Screening analyst to determine suitability for DNA analysis. N

For mounted hairs, score the edge around the cover slip with -&- alpel. Remove
the cover slip by prying it off or by soaking the slide in xyle plipette to wash the
mounting medium away with xylene. Pick up the hair with cl§an eps and wash in a

beaker, on a watch glass, or on a microscope slide WK\ e ethanol, then wash the

hair with sterile, de-ionized water in a clean container

Note: Process a reference (known) hair sample i%e the questioned hair
sample(s) as an internal control. Processin the rol hair should include shaft and
root samples.

n¥essary, for the presence of surface
materials (i.e. blood or dirt) §n ent the findings. The hair may be placed
on a clean piece of whijg pa on a microscope slide for examination.

e If surface material is e n the hair, the hair should be washed by
immersing in 200uL e G2 buffer in a microcentrifuge tube with gentle
agitation. This opriate when attempting to obtain a DNA profile of the
surface mat senarately from the hair itself.

e The washingis th ansferred to a new microcentrifuge tube and may be
extract Yo 10ul Proteinase K.

ely 1cm of the proximal (root) end of the hair for digestion. Using
ps, place the hair root into a sterile 1.5mL tube.

imately 1cm of the shaft adjacent to the root for separate analysis as a

subWrate/shaft control. Add the shaft portion of the hair to a sterile 1.5mL tube.
e The femaining portion of the hair is re-packaged with the evidence.

e Examine the hair, microscopi

3.2.6 Other tissue samples
Refer to the EZ1 DNA Investigator handbook for instructions on the appropriate sample
size based on tissue type. The extraction procedure is as for other sample types.
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Section 4 DNA Amplification

4.1

General instructions

PCR set-up is performed in a designated area in the laboratory, with equipment
dedicated to the work area.

Centrifuge all sample tubes before opening and have only one sa tube open
at a time. ”?:b

If reference samples and questioned samples are being set-up m fication
on the same day, always set-up questioned samples beforgsgfere samples
and on a separate 96-well plate; the time when the amplifi were begun
should be documented on the designated worksheet.

The amplification worksheet will include the sample Wil dgsignations, sample

codes, sample concentrations (if applicable), vo S\f ple amplified, and
all amplification reagent lot numbers and expi

Each amplification plate must include a pogityye\an gative amplification
control.

Always add template DNA to the sample weltype after addition of the PCR
master mix.

The thermal cycler(s) should be @ prior to setting up samples to allow for
time to warm up.

oS

&
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4.2  Cycling Parameters on the AB GeneAmp® PCR System 9700 thermal cycler

4.2.1 PowerPlex 16 Cycling Parameters for Samples to be Analyzed on the AB
3130xI [user (alaska) and program (ppl6-new)]

95°C for 11 minutes, then:

96°C for 1 minute, then: \ ’
ramp 100% to 94°C for 30 seconds

ramp 29% to 60°C for 30 seconds

ramp 23% to 70°C for 45 seconds

for 10 cycles, then:

ramp 100% to 90°C for 30 seconds \
ramp 29% to 60°C for 30 seconds
ramp 23% to 70°C for 45 seco

for 22 cycles, then:

60°C for 30 minutes

4°C hold
4.2.2 PowerPlex 16 Cycling Pa rsgor Database Samples to be Analyzed on
the AB 3500xI [user (alaska) and\pr (pplex16-28 cycles)]

95°C f inU®s, then:

96 1 Nyinute, then:

ramPRLO0% to 94°C for 30 seconds

9% to 60°C for 30 seconds
amp 23% to 70°C for 45 seconds
or 10 cycles, then:

ramp 100% to 90°C for 30 seconds
ramp 29% to 60°C for 30 seconds
ramp 23% to 70°C for 45 seconds
for 18 cycles, then:

60°C for 30 minutes
4°C hold
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Section 5 Data Analysis with GeneMapper™ ID-X
References: GeneMapper™ ID-X Software User Guide

GeneMapper™ ID-X Software Tutorial
GeneMapper™ ID-X Software User Bulletin

The settings for the Analysis Methods are viewed by selecting GeneMapper
Manager under the Tools drop-down menu, then clicking on the Analygg Me stab

then double clicking to select a particular Analysis Method. Ara f lysis
Methods are available to analyze casework and database data. for Analysis
Methods vary by RFU and analysis range. These methods s modified. New
methods shall only be created or modified with permission t@e DNA Technical

Manager.

5.1 Analysis Methods \ ’
5.1.1 Casework Analysis Methods

25RFU Casework-2400 50REU Cas rk-2400

25RFU Casework-2800 Casework-2800
25RFU Casework-3200 asework-3200

100RFU Casework-2400
100RFU Casework-2800
100RFU Casework-3200

50RFU red Casework-2800
Blank Casework

100RFU Database-2400
100RFU Database-2800
100RFU Database-3200

250RFU Database-2400
150RFU Database-2800 250RFU Database-2800
150RFU Database-3200 250RFU Database-3200

Blank Database Global
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5.2 Allele Tab Settings
The Allele Tab Settings are viewed by opening a selected analysis method.

5.2.1 Casework Allele Tab Settings
These settings are consistent within all casework methods.

Analysis Method Editor, E \%

ceneral | Allele | peak Detector | Peak Quality | 50 & S0 Settings

Bin Set: Promeqga_Rins_IDy_alpha LT %Q

Use marker-specific stutter ratio and distance if available

Marker Repeat Type: Tri Tetra Penk \
Global Cuk-off Yalue 0.0 0.0 D.D‘qgw
Mirsa Ratio 0.0 . A il
Mirusa Distance Frarm 0.0 o0
To 0.0 0.0
Global Minus Stutker Ratio 0.0 0.0
Global Minus Stutter Distance  From . 4,25 0.0
[ 4.75 5.75 0.0
Global Plus Skutker Ratio . 0.0 0.0 0.0
Global Plus Skutter Distag 0.0 0.0 0.0 0.0
Ta 0.0 0.0 0.0 0.o

0.0

Factory Defaulks

Save As H Save H Cancel H Help ]
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5.2.2 Database Allele Tab Settings
These settings are consistent within all database methods.

Analysis Method Editor

Bin Set; |F‘ru:umega_Bins_ID><_aIpha ﬂ

[ Use marker-specific stutter ratio and distance if available

Marker Repeat Type: Tri Tetra Penta

Global Cut-off Yalue 0.0 0.0 0.0

Minus# Ratio 0.0 0.0 0.0

Minusé Distance From |0.0 0.0 0.0
To |00

Global Minus Stutter Ratio 0.0

Global Minus Stutter Diskance  From IF
To IF

Global Plus Stutter Ratio

Global Plus Stutter Diskance Fram

amelogenin Cukoff

Factory Defaults |

Range Filter. ..

Save As | Save | Zancel | Help |
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5.3 Peak Detector Tab Settings

The Analysis Range and/or the Peak Amplitude Thresholds are the only settings that
vary between the alternative Analysis Methods. The Analysis Range is selected to
ensure capture of the 80bp ILS peak for all allelic ladders, positive controls, and
guestioned and known samples in the project. The Analysis Range is selected to
capture the primer peaks for reagent blanks, negative amplification controy#Ngnd
samples that do not yield at least a partial profile. %

5.3.1 Casework Peak Detector Tab Settings \
Typically, the Peak Amplitude Threshold for all analyses is 100R e use of a
threshold other than 100RFU will be documented on the elec m(s) and must

be approved by the DNA Technical Manager or CODIS AdiyiRistgat

Typical 100RFU Casework Analysis Method ‘b

Analysis Method Editor

General | alele | Peak Detector | peak Quality || SQ & GO Settings

Peak Detection Algorithm: Advanced

Ranges
Analysis Sizing olds:
Partial Ra... Partial Sizes ~ R: | 100
Stark PE: 24[30 Skark Size:| 30
. 0 100
Stop PL: | 14000 Stop Size: | 600
Smoothing and Baselining
MinYPeak Half Width: 2 pks
Smoothing ) Mane .
@ Light Paolynomial Degree: 3
) Hearwy Peak Window Size: 15 pts
Easeline Window: =1 pts Slope Threshald
Peak Stark: 0.0
Size Calling Method peak End: 0.0

Factory Defaulks

[ Save s ][ Save ][ Cancel ][ Help ]
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5.3.2 Database Peak Detector Tab Settings
Peak Amplitude Thresholds between 75RFU and 250RFU are approved for database

analyses.

Typical 75RFU Database Analysis Method

] General ] allele || Peak Quality ] S0 & G0 Settings ] \
] Peak Detection Algorithm: Advanced i
i Ranges Pesk Detection

Analysis Sizing Peak Amplitude Thresholds:
|Partia| Range j |F‘artial Sizes ﬂ B: |?5 o |?5
Start PE: (2600 Stark Size: |50
. G: |75 0: |75
Stop Pt {14000 Stop Sige: |600 4
Y. |75

Min. Peak Half Width: R

[ R IR TRIIN !

Analysis Method Editor

Smoothing and Baselining

Smookhing (™ None
= Light
" Heawy

Baseline Windaw: 31 pts

Size Calling Method
" 2nd Order Leask Squares

Polynomial Degree; 3 B

3rd Qrder Least Squares

Cubic Spline Interpolation

~
~
+ Local Southern Method
i~ Global Southern Method
Q Factory Defaulks
E Save As | Save | Cancel | Help ‘
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5.4 Peak Quality Tab Settings

These settings do not vary among the casework methods or among the database
methods, and they are not relevant in analysis of any samples where the sample type is
set to Negative Control.

100RFU Analysis Methods for Casework (b

Analysis Method Editor X

MiniMazx Peak Height (LPH{MPH) Q
Homazygous min peak height 150.0

Heterozygous min peak height 100.0

Max Peak Height (MPH) 3000.0 \

Pealk. Height R.akio (PHR) q

Min peak height ratio 0.6

Broad Peak (BDY
I Max peak width (basepairs)

5
Allele Mumber (AN
Max expected alleles % 10

! Allelic Ladder Spike

Spike Detection Enable
Zuk-off Value n.z
E [ Factary Defaulks
Save As H Save H Cancel H Help ]
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75RFU Analysis Methods for Database

Analysis Method Editor

General ] Allele ] Peak Detectar t‘f'] Q&G0 Settings]

MinfMazx Peak Height (LPH/MPH) v
Homozygous min peak height 150.0
Heterozygous min peak height 100.0

Max Peak Height {MPH)

Peak Height Ratio (PHR)

Min peak height ratio

Broad Peak (BD)
Max peak width (basepairs)

Allele Mumber (AR

Max expected alleles

allelic Ladder Spike
Zut-off Walus

Factaory Defaults

@ﬂ?ﬂﬂ?ﬂ

Save A5 Sav Cancel | Help |
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5.5 SQ and GQ Tab Settings

These settings do not vary among any of the analysis methods, and they are not
relevant, as all samples are currently manually reviewed and interpreted, regardless of

flagging.

All Analysis Methods (b
Analysis Method Editor ' \

Cuality weights are bebween 0 and 1.

Sample and Control GO wWeighting \

Broad Peak (B 07 Allele Mumber (AN 1¢
Cut af Bin Allele (BIN) 07 Lows Peak Height 3
| Crwerlap (OWLY 07 Max Peakdeight (MP 0.3
||| Marker Spike (SPK) 0.3 (IFF-5g 0.3
| e H=ML Rl (PHR) 0.3
! Control Concordance (CC) Weight = 1.0 (OniaPRFDle tgontraols)
S0 Weighting
1| Broad Peak (ED) 0.5 \
1 | rAllelic Ladder G0 Weighting
Spike (55PKJSPE) 1 Off-scale (035) 1 |w
1| 50860 Rangss
ass Range: - Low Quality Range:
Sizing rom  |[0.75 to 1.0 FromO.0bto |0.25
Genotype Qality:  Fram  |0.75 to 1.0 FromO.0bto |0.25

[ Reset Defaults

Save As H Save H Cancel H Help ]
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5.6 Data Retention
Reference: DNA Quality Assurance Manual
Raw data files will be retained at the laboratory.

GeneMapper ID-X project files are not retained long term and may be del er the
technical and administrative reviews of a batch are completed.

Page 32 of 105
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Procedures Manual

Issued: 7/3/2012 Version: FBP2012 RO
Effective: 7/5/2012 Status: Archived

Section 6 STR Data Interpretation

Interpretation of casework and database samples is based on the guidelines contained
in this section, as well as the qualified DNA analyst’s training and experience,
experimental results, and case specifics. In all cases, interpretations must be
independently reviewed and verified based on established peer review procedures. The
DNA Technical Manager may authorize the interpretation/reporting of dat tside of
the criteria defined herein and will document this approval by initialing an®d

comments on the relevant electropherogram(s). \
Casework STR Data Interpretation:

e Reportable alleles are those alleles whose peak heig | to or above
the 100RFU reporting (analytical) threshold and are erflly reproducible when
re-amplified. Such alleles are routinely used in In\cogfarisons between
known and questioned sample genetic profile interpretation guidelines

stated in this manual.

e Observed genetic data includes data (pe%l w the reporting (analytical)
threshold (100RFU) and/or alleles vys pe eights are greater than 100RFU,

mplifications of the same DNA extract.
Such alleles are not routinely | he STR results table. Observed alleles

data and the nature of the sample, such alleles
posite profile, with the documented approval of

depending on the quali
may be used to gengr

75RFU tlagesh®g. Lower threshold limits for hit confirmations or ILS (Internal Lane
Standar c authorized by the DNA Technical Manager.
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6.1 Interpretation of the Internal Lane Standard and Allelic Ladders

6.1.1 Internal Lane Standard (ILS)

The first step in interpreting data from a run is to assess the ILS for each sample
(including all controls and allelic ladders). The Promega PowerPlex16® System uses
ILS 600. The analyst should verify that all peaks from 80-550 base pairs agagresent
and labeled as shown.

aoot

sool

aood

3004

120 140

zo000 A000 s000

The peak heights for the IL
units) to be identified and I§geNg by the GeneMapper™ ID-X software with a casework
analysis method and 7gRF labeled with a database method.

When the peaks agf not led as shown above, the analyst must determine the cause
for the incorrec ing.Jf the peaks at either the low or high ends are not visible, the
al a

data may be fter changing the analysis range in the Analysis Method.
If a pea t ' eled because it falls below the reporting threshold, the analyst may,
with the nted approval of the DNA Technical Manager, lower the acceptable

threshold f& the ILS peak(s). The Technical Manager may also approve use of samples
when one of the ILS peaks (between 80 and 550bp) is not labeled. Approval is
documented on the electropherogram by the Technical Manager’s initials and date of
approval.

Use caution when allowing for lower ILS peak heights since sample peaks may also fall
below the reporting threshold when ILS peaks do. The analyst may re-inject the sample
and/or set up an additional plate with the same amplified product in order to obtain

Page 34 of 105
All printed copies are uncontrolled Approved by: DNA Technical Manager



Alaska Scientific Crime Detection Laboratory

Forensic Biology Procedures Manual

Issued: 7/3/2012 Version: FBP2012 RO
Effective: 7/5/2012 Status: Archived

proper ILS sizing. On occasion, adding more ILS to the sample well and re-injecting
may be sufficient to achieve this.

Refer to the GeneMapper™ID-X Software User Guide for details on manually labeling
the size standard.

Database
The quality of the ILS should be noted when proper labeling of ILS pew n 80-

550bp cannot be achieved or when the SQ is less than or equal tQ Q5

6.1.2 Allelic Ladder

When the analyst has verified the correct labeling of the L SYpr t amples in a run,

the next step is to verify that the peaks in the allelic Iagdfie e labeled correctly. The

GeneMapper™ |D-X software uses the allele calls of&lad I to assign allele calls to
e

all the other samples in the project. The allele ¢ romega PowerPlex16®
System allelic ladder are shown below:

les determined for each of the 13 FBI
Amelogenin. In addition, alleles not
be detected and labeled in some of the

The allelic ladder contains the most co
STR core loci, the Penta D and Pent
labeled in the allelic ladder (virtual
samples analyzed.

sample type designated as ladder”. All the peaks in the allelic ladder must be
labeled correctly for th 0 assign the correct allele calls to samples in the run.
When more than o in a project has the sample type designated as “allelic
ladder”, the softwafe will gv@rage the allelic ladders to make the allele calls for the
samples in th ]

At least one allelic ladder m\.&' uded in a GeneMapper™ ID-X project with the

Artifacts such 3§ spikes or “pull-up” peaks may be present that are labeled as off- ladder
allelic ladder. If all the true allele peaks are labeled correctly, such OL
peaks will |0t atfect the sample allele calls. If a spurious peak (not a true allelic peak) is
labeled as ®true allele (i.e. it falls within an allele size range and is designated and
labeled as an allele) at any particular locus, the remaining allele designations / labels at
the locus shift and will impact the correct allele call / labeling of the samples in the
project. Allelic ladders with such artifacts shall not be used to analyze data in the

project.

Additional information about the allelic ladder can be found in the Promega
PowerPlex16® System Technical Manual.
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PowerPlex16® Allelic Ladder

—————————————— — - ———————

A.foo__120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480
[ p2siase | tHo1 | 021511 | [ D12251 | | Penta E

® FPlex AL gder (N2) 2Bhoe ladder

| | oo Lidlyes oo
AL LAt | I
72| [15 [ | WBlE _m EI%EI‘EI NEBEBL (@ ™
BlElElELE @ Lrzngrene Bl
14 1] )

T T T T T T T T T T T
IB.joo 120 140 1s0 180 200 220 240 260 280 300
[ osse1s | [ Dissai7 |[ Disezo | [ Diessss
B PPl AL dder (N2) 2 Green ladder

oo 20 vde iéo 120 200 220 240 28 .
A} e ] [oesTire [ gFO

® PPl AL dder (N2) 2 Yelkow ladder

6.2 Intergggeta of Amplification Controls and Reagent Blank Samples

STR data obtained for any amplification and run is dependent on
obtaining 2gceptable results for the reagent blanks and amplification controls associated
with the forensic samples. Failure to obtain clean blanks and the correct type for the
positive amplification control requires careful assessment of the data in that batch of
samples. All or part of an extraction, amplification and run may need to be repeated
depending on the results of the controls/blanks.
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The Corrective Action Report Batch Details form (found at the back of this document) is
used in batches where failed controls require Technical Manager input on the release of
specific cases.

Note: Although appropriate quality assurance practices are stringently applied and
enforced, it is not unexpected that low-levels of adventitious DNA (i.e., levgigthat result
in peak heights for allelic data that are below the Laboratory’s reporting t )
attributable to staff scientists and/or consumable products directly involngd i

analytical steps of such a highly sensitive technique may be detecjgd.

6.2.1 Positive Amplification Control
The standard DNA template 9947A is currently used as thv@a plification control
tri§ is

for the Promega PowerPlex16® System. The positive ¢ d to evaluate the
performance of the amplification and typing procedur
S}“

If the incorrect STR profile is obtained for the po , the analyst should verify
that the ILS and allelic ladder peaks are labeled If the ILS and allelic ladder
are labeled correctly, but one or more of thegalleles imsfhe positive amplification control
are labeled incorrectly or labeled as “OL e analyst when appropriate may
remove a ladder(s) from the project orgeres erent projects for different injections in
an order to obtain acceptable allele gall c positive amplification control. If the
allele peak heights of the positive | igf below the reporting threshold, but the other
samples in the batch have acggptaje e peak heights, then the positive control
sample data may be analyze@§a U to verify allele calls with the technical
manager’s approval. \

offender/staff samflle, ofign®er confirmation sample, casework known sample with a
verified profile alternate positive control in a casework batch must have
:@n a| of the Technical Manager on the electropherogram.

Alternatively, other P& in a batch may serve as a positive control (e.g. duplicate
f

documented

All casew®K samples in a batch will be re-analyzed if only one positive control sample
was used irPthat batch and this control fails. The laboratory will routinely include at least
5 positive control samples in every casework batch in order to prevent reanalysis of
samples that are limited in DNA content. If at least one of these 5 positive control
samples produces acceptable and expected results, the batch will not be reanalyzed. A
positive control will be defined as a single source sample whose genetic profile was
previously determined and from which a full profile was developed. The positive control
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may be a previously tested convicted offender sample or a buccal swab freshly obtained
from laboratory personnel whose genetic profile(s) was/were previously determined and
documented.

If all interpretable results agree for the samples between the first and second
amplification/run, and the positive amplification control yields a correct ST, ofile for
the second amplification/run, then the STR data obtained in the initial %}n/run
may be used. R

STR profile of 9947A
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6.2.2 Negative Controls

A reagent blank is carried through the entire analytical process as part of each
extraction or type of extraction. It contains all the reagents - except DNA template -
used during extraction, amplification and typing.
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The negative amplification control contains only the PCR master mix (reagents used to
prepare the PCR amplification mixture) for each batch of samples and the water used to
dilute the DNA samples.

The purpose of the negative controls is to detect DNA contamination that might occur
from the reagents, the laboratory environment, between the samples beingsgocessed,
and/or due to improper handling of the samples by the analyst. ?5

The negative controls must be run at the most stringent set of congitiofis Ny the batch
(e.g., lowest reporting threshold, longest injection time, largest caig electrophoresis
preparation volume). This applies to database samples as w asdvork samples.

Verification of the presence of amplified product in the at\e rols is performed by
viewing the presence of unincorporated primer peak

The negative controls should not yield any true ic peaks above the reporting
threshold. When peaks greater than or equal to t ing threshold are present in
st

the range between 80-550 base pairs, the giag etermine if the peaks are

artifacts (e.g. spike, pull-up) or true allela @@

The presence of peaks above the reQor#fig tWeshold will not invalidate the sample as
long as the peaks can be sho% rtijj#cts. Artifacts will be documented (on the
e Rgtc

electropherogram or the data orksheet).
When probable true allele re detected above the reporting threshold, at several
or all STR loci, the Tecgi nager will be consulted to determine the appropriate

course of action.
Since the fail f tive control may indicate a problem at the extraction or

amplificatio cause of the failure will be fully investigated and documented in
ook. Steps will be taken (e.g. procedural modifications, corrective
aining) to minimize recurrence. Formal corrective action reports may
d based on the nature of the discrepancy. The Laboratory Quality
Assurance Wanual and DNA Quality Assurance Manual contain additional information
on this subject.

6.3 Internal Control Specimen (ICS)

An internal control specimen (ICS) is a predetermined quality control sample whose
expected profile is already known. The ICS is processed with an extraction batch and
carried through the batch concurrently with the other samples. The purpose of this
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control is to demonstrate that all analytical processes are working at optimal levels. ICS
samples may include any known sample, including those obtained from laboratory staff,
where the sample has been previously typed to generate a genetic profile.

At least one ICS sample shall be processed with each casework batch, and will typically
be extracted with the known reference samples. Approximately 5% of the ples
extracted in a database batch will consist of internal quality control sampl@®s.

The technical reviewer or CODIS Administrator will verify that the corrgh. ST sults
are obtained for all internal control samples. An electropherogram e shall be
included in the central log folder (for casework batches).

An ICS with a partial profile or no interpretable profile does i [date the batch
provided other positive / ICS controls in the batch yield esults. The
Technical Manager, or other designated individual, s ine whether or not to
approve the ICS when only a partial profile or no profiy is ined. The data quality of
other positive control samples in the batch and/ lity of known /reference
samples will be reviewed to determine the appro rgcess.

If an incorrect STR profile is obtained forg
casework batch, the analyst and/or teghni®

ore of the control samples in a
ewer will attempt to determine the

samples will be suspended until thy i g€ resolved. The discrepancy will be
documented and corrective angfut§e pPeventive actions may be taken as deemed
necessary by the Technic The Technical Manager, or a designated
individual, may approve th of unaffected reports on a case-by-case basis. This
approval will be docu maintained with the central log folder pertaining to the
batch of cases affe e discrepancy (using the Corrective Action Report Batch
Details form foundfgt thegaCk of this document).

&S

When the di occurs in a database batch, other profiles in the batch will
generallygoot Igentered into CODIS until the issue is resolved. The CODIS
Administ designated individual, may approve the entry of select profiles on a

case by c¥e basis.

6.4 Interpretation of Samples

Ideally, allele peak heights should fall between 500 and 2000RFU. Peak heights outside
this range may be acceptable; however, it is possible that these samples will require
careful interpretation. Alleles with peak heights less than 500RFU may occasionally
exhibit peak height imbalance due to stochastic effects caused by low template copy
number.
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If one or both Amelogenin peaks fall below 100RFU for a sample, the sample may be
analyzed at 50RFU in order to determine the data at the Amelogenin locus. This
allowance shall be applied only to the Amelogenin locus. The analyzed data and the
relevant electropherogram shall document the lowered threshold for the Amelogenin
locus, the peak height(s) and the base pair size(s) of the X and Y peaks. logenin
data determined and documented in this manner is suitable for inclusion i%TR

results table and entry into CODIS. \

6.4.1 General Guidelines
True alleles are peaks that are detected and labeled by the G
software with a number and should lie within the range of t?\ll

o) ave a base size that is
the \prtual alleles. These peaks
veriry this.

different from any of the alleles in the ladder and any

may be true alleles but additional analysis is rqu
Casework

For all casework questioned and refereng ples, the minimum reporting (analytical)
threshold is 100RFU. Allelic peaks gr
reproducible if re-amplified, may be 4cl
statistical analyses. Only alleles e

data interpretation.
w:red suitable for comparison when alleles are
TR loci with peaks (homozygous / heterozygous /
han"100RFU. This is applicable to both single source
ixturgs® Exceptions for single source samples may be appropriate.

ill be consulted for determining the appropriate course of
S to routine guidelines.

Peaks that are labeled as OL (off ladder) at a particul
&

reater than 100RFU will be considered in

A genetic profile will not b
detected in less than 4 gf
partial) equal to or
samples and DNA
The Technical Jdg
action for a

When p Mow 100RFU exhibit optimal peak morphology and fall in an allele bin,
the electr@gferogram and the STR results table will be marked by an asterisk (*),
indicating dgta below reporting threshold was observed in this sample.

When peaks are observed below the reporting threshold of 100RFU, an additional
electropherogram showing a close-up view of the affected loci should be printed for
review and inspection. The electropherogram(s) shall also include a note documenting
that data below the reporting threshold was/were observed.
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The initial assessment of a questioned sample STR profile should be done without
considering the STR profiles of the known/reference samples for the case. Additionally,
the analyst should determine whether a sample is a single source sample or a DNA
mixture and determine which alleles may be reported, prior to comparing the questioned
sample to known/reference samples analyzed.

The probative value of samples will be considered when determining if stai
analysis is appropriate for a genetic profile. Probative value of evidenm sed
b

based on case information and narrative provided in the Request fggl tory
Services form and/or by communication with the investigator(s).

Results that do not require statistical analysis may include

with the individual from whom the sample was taken (i.

is not in question). Genetic profiles consistent with p se presence is not

probative (for example, DNA consistent with a conserfNual sgk partner in the victim

assault kit; items collected from the victim’s resic@ ich contain DNA consistent
o)

pgofiles consistent
origin of the sample

with the victim’s DNA; DNA at a crime scene tha stent with the profiles of
usua@nd/or does not offer any
(Aistical analysis.

persons whose presence at the scene is ng
investigative information) also do not req

Database

Batches of database samples are degfinto SDIS by creating an Export Table for
CODIS. Prior to creating this tgble, e Malyst must confirm that only eligible profiles
are marked for export. This g0 selecting the appropriate Specimen Category

while in GeneMapper ID-XNgagles not exported to CODIS are marked “no export”.

6.4.2 Off-Ladder

The allelic ladder gpntai most commonly observed alleles for the STR loci. Alleles

which are not [ONed ghumeric designation in the standard ladder will be designated
as off-ladde lleles.
Before d | whether an OL is a true allele or an artifact, the analyst must

consider ther possible causes of OL occurrence.

When a true OL allele lies within the range of alleles for a particular locus, the allele will
be reported as a variant of the integer (i.e. X.1, X.2, etc.). The appropriate allele call is
determined by simultaneously examining the base sizes for the sample allele peak and
the associated allelic ladder peaks in the relevant locus.
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When the OL allele lies either above or below the largest or smallest allele in the ladder,
the OL allele will be designated as either greater than (>) or less than (<) the allele from
the ladder that is closest in proximity to the OL allele.

Casework
OL alleles considered to be true alleles may require re-amplification to congign. If the OL
allele is observed in multiple samples derived from multiple tissue types

the locus, showing the OL allele(s) in the locus, with the hins\an se pair sizes.

An electropherogram will be printed for the sample and the¥o ated allelic ladder for

Database

For interpretation of database samples, the labor, afMains a record of known
(previously observed) OL alleles. When an OL a% been previously observed
within the laboratory and the possibility of ag artifacldg#ls been eliminated, the allele may
be entered into CODIS without re-amplifig f an OL allele is being observed by the
laboratory for the first time, the sampl damplified, prior to CODIS entry, to
confirm the genotype. On occasion rasln of the sample may be needed for
verification. Once confirmed the \ ded to the record of previously observed
OL alleles.

6.4.3 Low-Level DNA Sa \

Casework
Forensic DNA samfles oft® contain low levels of DNA. Low-level DNA samples are
samples that exfyi ¥ peaks below the reporting threshold. When limited DNA
tiate PCR, unequal sampling of the two alleles present from a
al may occur due to stochastic effects. The resulting genetic

J peak height imbalance, elevated stutter, non-reproducible alleles,

heterozygou
profile
etc.

Peak height imbalance owing to low template copy number stochastic effects can often
be mitigated by re-amplifying the sample with more input DNA. Alternatively, it may be
appropriate to perform a duplicate amplification of these samples to assess
reproducibility of the data. All components of a DNA sample mixture may not exhibit
reliable reproducibility (of allelic peaks) when there are stochastic effects during PCR.
This phenomenon will impact which alleles may be reported and used in data
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interpretation. Only alleles equal to or greater than 100RFU shall be reported on the
STR results table and considered suitable for comparison.

Questioned samples with a quantification value of <0.05ng/ul and greater than zero
(or PCR target template estimate of less than 0.95ng), shall be routinely amplified in
duplicate to ascertain reproducibility of alleles above and below 100RFU.

Samples with a quantitation result of zero do not require duplicate am

Questioned samples with a quantification value >0.05ng/ul will nd putinely amplified
in duplicate. Data interpretation and reporting of conclusion(s, Roghd on whether
the profile indicates a single source or mixed DNA sample. erfagample that was not
initially amplified in duplicate yields a DNA mixture profi i robative fraction
being the minor or low-level component and/or contri plification may be
appropriate to assess allele reproducibility of the mindgco nent and/or contributor.

Note: If a sample is amplified in triplicate — the r% ble alleles in at least two
amplifications shall be reported on the ST ults e and considered suitable for
comparison.

Samples with PCR inhibitors may reuigfre-&traction or additional methods of sample
clean-up. The DNA Technical Marigg®m8t be consulted prior to using methods not
defined in this manual.

Database \

Peaks may be observ elow the reporting threshold of 75RFU. When these
peaks exhibit peak g ogy similar to allelic peaks and fall within an allele bin, the
analyst should congider e Yossibility of allelic dropout. If allelic dropout is suspected in
one or more cg B Ig#i, the analyst should re-amplify and/or re-inject the sample to
obtain a corg 4@ profile. The sample may have to be re-extracted if these methods fail.

If a parti profile is obtained from a sample the analyst will make the “best
attempt” t§fe-process the sample in order to generate a complete genetic profile. The
repeat analpsis may include any or all of the following: re-extraction using more sample,
maximum template quantity in PCR/maximum template volume, maximum allowable
PCR cycling conditions, maximum “prep” or amplified sample loading volume for
capillary electrophoresis, and, maximum injection time.

Note: Applicable reagent blank and negative PCR control will be processed under the
most stringent conditions).
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If the above “best attempt” also fails to generate a complete genetic profile, a maximum
of three core STR loci with elevated stutter and/or stochastic issues (e.g., partial
dropout, heterozygous peak height ratio less than 50%) may be permissible in a
sample. Samples that do not contain at least partial data at each of the 13 core STR loci
are not eligible for upload to NDIS. The allele 10 variant at the D5 locus, which can
cause issues with allele heights, is an accepted phenomenon and is not cgegted
towards the maximum three core STR loci with stochastic issues. The prese of the
observed variant should be documented on the database batch worksiiNet. T, ODIS
administrator will determine the eligibility of such profiles for uploa
When only partial data is obtained at one or more PowerPlex® 1 loci, it is
indicated by selecting “Yes” in the “Partial Profile” field in CO mments field in
CODIS may be used to indicate in which loci the dropout is ugring.

6.4.4 Artifacts

Artifacts are not true alleles. Artifacts can occur in da&nd\)uch of their nature and

origin have been determined and documented. g
When the sample exhibits artifacts due to ggaxces template DNA in several loci, it

may be more appropriate to re-amplify t e with less template DNA.

Casework

When an artifact is present within e gnge of the alleles at a locus and the

presence of the artifact interfeges W§h IM¢rpretation of the data at that locus, the STR
0 s long as the affected locus is excluded. Re-

results may be suitable for r
analysis of the sample ma e necessary, but this will be determined by reviewer
and/or Technical Managgr § :

The affected locusffnay ported as ‘NR’ (not reported) on the STR results table with
a similar corre ' tation on the electropherogram.

Alternatively, alleles at the affected locus may be reported if the locus is omitted
from sta amalysis. This is indicated by adding the notation ‘NS’ (locus/data not
used in st§ghtical analysis) at the locus on the electropherogram and on the STR results
table, whergstatistics are issued in the report.

When it is not possible to distinguish between an artifact and a true allele, this is
indicated on the STR results table and the electropherogram as Artifact/True allele
(AITA).
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Database

Samples uploaded into CODIS must not contain any labeled artifacts or OL alleles.
When artifacts are not pervasive throughout the sample and do not interfere with data
interpretation, the sample does not require re-analysis. The analyst may remove the
artifact label.

Artifact or OL peaks are either deleted or re-labeled by right clicking on th and
selecting one of the given options. The analyst should note any chang@gma the
allele calls in the appropriate column on the database batch workshge

When an artifact is present within the size range of the allele ocus and the
presence of the artifact interferes with interpretation of the if that locus, re-analysis
of the sample may be required to obtain a profile eligiblegor NDI the interfering
artifact is located in one of the Penta loci, the analys se to enter the profile,
omitting all data from the affected Penta locus. \

6.4.4.1 Incomplete ‘A’ nucleotide additi@ split peaks)

AmpliTaq Gold™, like many other DNA polyggnerasess€atalyzes the addition of a single
nucleotide (predominantly adenosine) to ds of double-stranded PCR products.
This non-template addition results in R prgfluct that is one base longer than the
actual template, and the PCR prod 'Wextra nucleotide is referred to as the “+A”
(base peak) form.

The “-A” form is the peak thafye nts the correct template length. The “+A” peak will
normally be the predominaNgfoNg, and the “-A” should usually not be detected.

The final step of th
minutes) to promog co

plification process is a terminal extension step (60°C for 30
|&e non-template ‘A’ nucleotide addition.

Failure to at ete terminal nucleotide addition results in “split peaks”, two peaks
that are @qne b&ge apart. Typically, split peaks are the result of an excess of template
DNAint action.

Casework

If the labeled “-A” peaks are not pervasive throughout the sample and the sample
appears to otherwise be a single source sample, an electropherogram may be printed to
document the allele call, base size and peak heights at the affected loci. The OL peaks
are labeled as such.
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6.4.4.2 Pull-up

Multi-component analysis is the process that separates the four different fluorescent dye
colors into distinct spectral components. The four dyes (Fluorescein, JOE, TMR and
CXR) emit their maximum fluorescence at different wavelengths, but there is some
overlap of the emission spectra. A spectral calibration is performed for a specific dye set

to create a matrix that corrects for the spectral overlap.
(bally

Pull-up is the result of incomplete separation of the emission spectra IS
oth
a

observed as a non-allelic peak at the same base size as a peak i ye. This
typically occurs at high RFU values, when an excess of template s been
amplified.

Pull-up may also occur when the matrix file is not curre wigfectral calibration is
performed whenever a new capillary array is placed h@gagayument or whenever any
part of the optics have been realigned and/ or replace¥. A spectral calibration may

also need to be performed when an overall decr pectral separation is observed.

If the pull-up is prevalent enough to interfeygagith da®interpretation, the sample may
need to be re-injected or re-amplified wit RNA template.

Casework
Pull-up that gets labeled as a true§l oL should be documented by an
electropherogram showing theghas®qsiz#or the true allele and the pull-up peak.

6.4.4.3 Stutter

The PCR amplification
peak four bases sh
corresponding ba
referred to as |
peak is five |gfiseg

\ueotide STR loci typically produces a minor product
two bases shorter (infrequently observed), than the

is is the result of slippage of the Taq polymerase and is
tergleak or stutter product. In the penta-nucleotide loci, the stutter
hofter than the corresponding base peak.

OWstutter product relative to the main allele peak is calculated by dividing
the height§gf the stutter peak by the height of the main allele peak. The stutter
percentageWs fairly reproducible for a particular locus. The following table lists the
values of the expected percentage of stutter for the loci in the PowerPlex® 16 System
when run on the Applied Biosystems 3130xl. The stutter values are based on data
obtained by internal validation studies as well as other published data (Krenke, B., et al:
Validation of a 16-locus Fluorescent Multiplex System. July 2002, J Forensic
Sci.,47(4)).

The pro
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Maximum Expected Stutter Percentage for PowerPlex® 16 loci on the 3130x! (in
single source samples)

D3S1358 THO1 D21S11 D18S51 Penta E

13% 5% 15% 13% 7%

D5S818 D13S317 | D7S820 D16S539 CSF1PO n{ab

13% 10% 10% 10% 10%

Amelogenin | VWA D8S1179 TPOX FGA

NA 13% 10% 5% 139\

Peaks in the stutter position greater than the listed v. indicate the presence of

DNA from more than one individual.

As with other artifacts, if the presence of the stutte™pegks interferes with data

interpretation, the sample may need to b iected or re-amplified with less template
DNA.

Casework

When there is no indication of a mi§gu er than elevated stutter, the analyst will

document the stutter as suc lectropherogram.
When the sample is a DNA BN , it may not be possible to distinguish between a
stutter peak(s) and a m coimponent allele(s). In such situations, the peak may be

labeled as an Artif rueylele (A/TA). This shall be documented on the
electropherogram gnd o) the STR results table if appropriate).

Database

The Ge ™ |D-X database analysis methods have a global stutter filter of 20%.
Peaks in er position greater than 20% may indicate the presence of DNA from
more than'Qne individual. When there is no indication of a mixture, and the data is
determined%o be elevated stutter, the analyst will document the elevated stutter on the
database batch worksheet. It is unlikely that the presence of stutter peaks would
interfere with the interpretation of database samples and therefore, re-amplification
and/or re-injection of the sample may not be required.

ap
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6.4.4.4 Spikes

Spikes are non-allele peaks that may arise due to air bubbles, urea crystals or voltage
spikes. Spikes are typically quite sharp and easy to distinguish from a true allele.

Spikes usually appear in more than one color at the same base size and are not

reproducible by re-injection.
If the presence of a spike(s) interferes with the interpretation of the sa Ie(,bample
will be re-injected.

Casework Q
If the sample does not require re-injection, the spike(s) sha@ ented as such on

the electropherogram.

Database : ’
Peaks labeled as such by the GeneMapper™ ID e®annot be manually removed.

However, they do not interfere with upload to C no re-analysis is required if
the spike does not interfere with interpretatigpn of th mple.

6.4.4.5 Dye Blobs
Dye blobs, like spikes, are non-all akggthat are easily distinguished from true
alleles. Dye blobs may be the resuRfrofesidual dye molecules left over from the
synthesis of the primers or t e dye molecules that fell off the primer during the
amplification.

Samples with dye blobgth

re with data interpretation will be re-injected.

Casework
If the sample dgesQot refluire re-injection, the dye blob(s) shall be documented on the
electrophero as acts.

istent Kit Artifacts

, or more lots of PCR kits may exhibit persistent artifacts that may not
in the verification process. These artifacts may or may not appear as true
alleles. Sometimes, these artifacts are so common that they are observed in a high
number of routine samples.

If the presence of the kit artifact does not interfere with data interpretation, the Technical
Manager shall determine if the artifact can be documented as such, without requiring re-
analysis of the sample.
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When the Technical Manager has acknowledged a particular kit artifact based on
verification of the kit lot, his/her documented approval is not required on subsequent
electropherograms containing that artifact. This acknowledgement will be documented
and retained with the kit verification paperwork.

6.4.5 Single Source Samples

Typically, each locus is characterized by one or two labeled peaks or allefgs 0
peaks/alleles (heterozygous locus) are detected at a locus, they shoul@\deal of
equal intensity — that is, the peak height ratio (PHR) is approximat k

Peak height ratios are calculated by dividing the peak height {4 f the lower RFU
allele by the peak height of the higher RFU allele, and thengWiltiglying this dividend by
100 to express the PHR as a percentage. The minimumexgct HR for single-

source samples, where there is no indication of a mixtufe ed in GeneMapper™
ID-X at 60%. This ratio, however, may be lower with §wer ahounts of DNA. Peak-
height-ratio imbalance may also result from degr or the presence of PCR
inhibitors. Allelic dropout may occur in degradeo% samples and the possibility of
a second allele should be considered.

Samples with more than two peaks atge |0N ith alleles of significantly different
peak heights may indicate the presgice ures, tri-alleles, primer binding site
mutations/variants or other biologi pig€edural artifacts. Such observations require

careful consideration.

Casework \
The frequency of a sin evrofile (including single source major/minor
i

components from aJaiyANQixture) will typically be calculated when STR results cannot
exclude an individgal as ource of DNA in the sample.
e

The probati single source matches will be considered when determining if
statistical anaNis IS appropriate. It is not necessary to calculate a profile frequency
when th Ied sample is an intimate sample (i.e., body swabs) and there is no

DNA dete§fd that is foreign to the “owner” of the sample (i.e. the person from whom
the sampleWvas collected) or if the questioned sample is consistent with a consensual
and/or elimination known/reference sample(s).

Loci where the reported genotypes are identical between the questioned and the known
sample shall be used in the statistical analysis and the frequencies of such profiles
reported.
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6.4.5.1 Tri-alleles

Occasionally, a single-source database sample may be observed to have three alleles
at one (rarely more) locus/loci. Tri-allelic patterns have been observed in single source
samples and there are documented instances where different tissues from the same
individual may or may not exhibit the tri-allelic pattern.

Confirmed tri-alleles may be entered into CODIS, in eligible offender and Sor@™c
unknown specimens.

Casework

Samples exhibiting potential tri-alleles may be re-extracted a ied to confirm
the genotype observed at the locus (or loci). Statistical cal tighs, Nowever, will not
be performed at these loci. (\

If the potential tri-allele containing sample is re-extracyd an;re-amplified and found to
be reproducible, the analyst may include the |OCL% e tri-allele in the STR results

table. If the potential tri-allele is not reproducible, reported as an Artifact/True

allele (A/TA).
If the same tri-allelic pattern is also obger ultiple samples (from the same case)
but from different tissue sources — fg’e , blood / semen / saliva / hair, with the

same STR profile, the potential tri
and may be included on the SR r

extraction of samples would &
Database

Samples exhibiting gl [&gs will be re-amplified and may have to be re-extracted to
confirm the observggd ge es.

be considered a reproducible observation
ultable without the A/TA designation. No re-
d in such instances.

6.4.5.2

Insufficient DNA/Data
No genetic profile

Exclusion (Non-match):
An exclusion is declared when the known sample has alleles that are not observed in
the questioned sample and there is no scientific explanation for the non-match.
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Scientific explanations may include, but are not limited to, factors such as inhibition,
degradation, low template DNA and/or primer binding site variations or mutations.

Parent-offspring exclusion (also Parent-offspring inconclusive) is declared when,
upon comparison of the DNA results from an offspring sample to that from an alleged
biological parent(s), the profiles are found to not share at least one allele 0 or more
corresponding loci. %

Cannot exclude (Match):
The donor of the known sample cannot be excluded as a source QJuestioned
sample when there are no significant differences between th agdeFignations
obtained from these samples. The Random Match Probabit R) will be calculated
for the forensic sample profile.

Partial Profile: If one allele is identified and a secon®\poterngial allele is below the
reporting threshold (100RFU), the identified allel used for comparison purposes
first and if concordance is established the peak shold will be assessed to
support the inclusion and/or exclusion of agggdivid ). Any locus/loci that is utilized
for an inclusion based on the individuals falling in a peak below threshold
position will not be used in the statistigftl c&gulgfion. The significance of a match will
decrease for partial profiles becausgthg#® ai¥’fewer loci to compare.

Parent-offspring inclusion isgeclq§redW¥When, upon comparison of the profiles obtained
from an alleged offspring sarfgle that of an alleged biological parent(s), at least one
allele is shared at each locf hich interpretable DNA results were obtained.

Inconclusive:
When the nature oga for8nsic genetic profile is such that a meaningful comparison to a

known sampl file and/or another forensic genetic profile, cannot be made
due to varyi , then the results are deemed inconclusive. An ‘inconclusive’ can
inggards to whether a particular person can/cannot be excluded as a

g'a particular sample. The same data (electropherogram) may however,
e, be used to draw conclusions about other case related individuals’
potential DI®A contribution(s) to the sample.

Insufficient DNA/Data:

If insufficient DNA is observed in a sample (e.g. data below reporting threshold, drop-
out, low-level DNA) the data may not be suitable for comparison. This data will be
considered insufficient and cannot be utilized for meaningful comparative analysis. As
such, this data will be omitted from the STR results table.
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No genetic profile:
No genetic profile is declared when there is no data observed. This also may include
low-level data observed at less than 4 of 13 core STR loci.

6.4.6 DNA Mixtures

DNA mixtures derived from more than one individual are frequently idegtified in
biological evidence recovered in forensic investigations. DNA mixtureN nsist of
blood, semen, saliva, epithelial cells or a combination of any of th urces. Such
evidence may be derived from:
e intimate swabs/samples collected from an individual\
or

0
e blood/contact DNA found on weapons used in asgaul icides
e Wwear areas on clothing
° ea

biological evidence recovered from high traffic

s (Je., floors, carpets, door
handles, steering wheels, etc.)
e other biological samples collected from cr es

evidence item was taken. In such
mixture which includes DNA [

the unknown contributor, apaNgs
reference sample.

All loci for which D SW{{s were obtained must be considered when evaluating
potential mixed safiples. §A'sample may be considered to have originated from more

ore than two alleles are observed at more than two loci. The
minimum n ahcontributors may be defined by evaluating the locus that exhibits

th that individual. It may be possible to deduce
ingle source statistic, using the “owner’s”

P

Identificatio® of DNA mixtures can be straightforward or challenging, depending on the
number of loci typed, the number of contributors, the total amount of DNA recovered,
and the relative proportion of DNA/contributed by each individual to the mixture.
Therefore, interpretation of DNA mixtures and statistical analyses requires careful
consideration of factors affecting allele designation, heterozygote detection and peak
height variations within and between loci.
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Indications of a DNA mixture sample can include:

(1) more than two alleles at two or more loci,

(2) a peak in a stutter position that is unusually high

(3) significant peak height ratio imbalance for a heterozygous genotype
(4) Observation of low-level DNA/data below reporting threshold

Occasionally, factors other than DNA mixtures may influence such obserti

Before determining that a sample is a mixture, the analyst shall elimingpg the, sibility

of split peaks, pull-up, stutter, kit artifacts, and low template stochggtic {s.

When a sample is determined to be a mixture, the analyst must cgnsi®@r whether it can

be dissected into major and minor components. The number @ contributors of

DNA and intra-locus peak height ratios should be consider hgn ghaking these

determinations. As the number of potential contributin%es mixture increases
i

or, if the number of shared alleles between the contri rces increases,
dissecting a mixture profile into major and minor compgneptglbecomes increasingly

challenging and should be approached with cau% all attempted.
oci,

| not necessarily indicate the

0Ng on the number of DNA contributors
Jonent may be comprised of DNA from
gnated as minor component alleles often
r contributor owing to allele dropout or

Major component allele peaks, even at seyg
presence of a single major contributor.
and the degree of allele sharing, the g
more than one individual. Similarly
may not reflect the entire genotyp&o
allele sharing.

ure profile into major and minor components if a mixed
Ibility of several contributors or many (potentially)

An analyst may not dissect
sample profile indicate

shared alleles bet t ontributors.
Caution must ' when dissecting a mixture into major and minor
component #4gd notes should be made on the electropherogram to document the

rationaleQehirMgthe interpretation.

Input from§e DNA Technical Manager may be required to resolve analysis and
interpretatioh of such data. Approval, if required, should be documented by the
Technical Manager’s initials and date on the electropherogram.

The probative nature of DNA mixtures will be considered when determining if statistical
analysis is appropriate. It is not necessary to calculate a profile frequency when the
guestioned sample is an intimate sample (i.e., body swabs) and there is no DNA
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detected that is foreign to the “owner” of the sample (i.e. the person from whom the
sample was collected) and a consensual and/or elimination known/reference sample(s).

When issuing statistics on a mixture profile, only the loci where all alleles are
reproducible (when the sample is amplified in duplicate) and where no allele dropout is

observed, will be used in calculating the statistics.

When data suggests that the major/minor component allelic peaks are &t with
being from a major/minor contributor (i.e., it is possible to deduce JoMginor single
source from the mixture), a single source statistic (profile frequen%y be issued in

addition to the mixture statistic (probability). (L

N
N
Qg)\z\
v
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Interpretation Flowchart
NO Simgle source MO | HeDHa i MO DNA nunls_:::_:nt n-li:tn L -
»2 alleles noonsistent wit | =N consensualfzliminegtion? L
ohserved E— C::r::::::r.::e7 2 ownerfintimate Match has no probative RMP
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YES l YES
4 YEs |
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Differentiote o NO effects? =23 NO CALCULATE
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Mot muitable
for comparison

YES l
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comoorentT
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h

CALCULATE
RMP

[singte source)
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CPI/CPE
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Q)\"

Key:

RMP: Random Matwch Probability
CPI: Combined Probability of Inclusion
CPE: Combined Probability of Exclusion

Adag
Schneld 009). The German Staln Commission: Recommendations for the Interpretation of mixed stains. Intermational Jowmal
of Lagal ne, 123, 1-5_ [Orginally publishead In German in Rechtsmadizin (2006) 16: 401-404.
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It is not possible to anticipate the nature of all potential DNA results, or the nature of the
evidentiary samples from which they may be obtained. These categories do not exhaust
the possibilities that may be encountered by the forensic scientist, nor the conclusions

that may be rendered from his/her interpretation of the results.

Three categories of mixed samples have been designated to guide gener$l ASion

making as illustrated in the Interpretation Flowchart. Mixtures with a k n

(i.e. intimate samples) are possible in each category:
e TYPE A: mixtures with indistinguishable contributors, inclu ultiple major

contributors

TYPE B: mixtures with major/minor contributors

e TYPE C: mixtures containing DNA from at least e YOUlEs and/or mixtures
that exhibit potential stochastic effects (e.g. 1 8 2 or more minor
contributors, 2 major plus 1 or minor contributoN ingignguishable)

ributor

204 R

[ URH

T

2000 RFU

100 RFL

A

W

A A
L

»
o RFU

Adapted from:
Budowle, B., et al. (2009). Mixture Interpretation: Defining the Relevant Features for Guidelines for the Assessment of Mixed DNA
Profiles in Forensic Casework. J Forensic Sci, Viol. 54, No. 4, 810-821.
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TYPE A:

Description: If the amounts of biological material from multiple contributors are similar,
it may not be possible to further refine the mixture profile. When major or minor
contributors cannot be distinguished because of similarity in signal intensities (i.e. peak
heights), the sample is considered to be an indistinguishable mixture.

The classification of indistinguishable does not imply that the profile is notin etable.

Individuals may still be included or excluded as possible contributggs t
indistinguishable mixture. When appropriate, statistical analysis @ performed

using the mixture formula.

TYPE B:
Description: If the amounts of biological material fro \c ntributors are
dissimilar, it may be possible to further refine the mixt§e profle. When major or minor

contributors can be distinguished because of diff ignal intensities (i.e. peak
heights), the sample is considered to be a distin mixture. The difference is

evaluated on a case-by-case basis.

inor components is easier when the
s and the ratio of the major contributor to
gfratio.

Separating a two-source mixture into
number of loci exhibiting four allele
the minor contributor increases abQv

component alleles are rep ithin parentheses. Due to the possibility that the minor
contributor’s alleles maggb d by the major contributor and that such alleles may
be below reporting , determination of the minor contributor profile may be
possible at only sogne lo

If a mixture can be successfx ated into major and minor components, the minor
|

The minor cg nt may be suitable for comparison if alleles equal to or greater than
100RFU O at least 4 of 13 core loci. When evaluating if a minor component is
suitable Iy g rison the number of potential contributors and whether the peak falls
into stutteN@osition should be considered.

An analyst may partially dissect a DNA mixture profile into major and minor components
and report the loci on the STR results table in brackets (e.g. [10,11,12]) where an
unambiguous major or minor component is not distinguishable. Peak height ratios may
be noted on the electropherogram to document possible genotypes, if appropriate.

Distinguishable mixtures may be used for the purposes of comparison. A Random
Match Probability statistic may be calculated and reported for single source major
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and/or minor component(s). The mixture formula may be used when an individual
cannot be excluded from the sample when considering all reportable (equal to or
greater than 100RFU) alleles.

TYPE C:

Description: In general, type C mixtures contain DNA from at least three ydividuals
and may also exhibit stochastic effects.

If the sample demonstrates a clear reproducible major componenigaga mifvgnum of 10

of 13 core STR loci a conclusion as to the source of the major co %o DNA may be
reported and will be included in statistical analysis. This ma QP mpass mixture
profiles that exhibit more than one major contributor. \

If no clear major component is observed this type of file may be deemed
unsuitable for comparison. As such, this profile will n&§ begig#luded on the STR results

table and no statistical analysis will be performeg

A sample may be deemed not suitable for gemgparisO if the majority of alleles in a

sample are not reproducible and/or insuig RNA is detected (i.e. partial profile).
gnn close relatives a comparison may

Additionally, if a mixture contains DNg#ro
not be appropriate.

Exclusion

Cannot exclude
Inconclusiv
Insufficient RNA/DCita
Comp X

6.4.6.2 Comparison of DNA Rgsu
The interpretation process & sults in one or more of the following conclusions:

Exclusi
An exclu
the questi

eclared when the known sample has alleles that are not observed in
ed sample, and there is no scientific explanation for the absence.

Cannot Exclude:

When alleles detected in a known/reference sample are also detected in at least 10 of
the 13 core STR loci in a DNA mixture, and when there is a scientific explanation for
any inconsistencies, an individual may be considered a potential contributor to the
sample.
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If alleles that could not have been contributed by the individuals for whom known/
reference sample profiles were submitted for comparison with the questioned samples,
the conclusions for this sample may include a statement indicating that DNA that could
not have been contributed by X/Y/Z was detected in the sample.

Partial Profile: If reportable alleles (LOORFU or greater) are detected in [xture at
less than 10 core loci the sample may still be suitable for comparison. T nical
Manager will be consulted to determine the appropriate course of actic\

Note: If a genetic profile obtained from a sample does not satisf boratory’s
0

inclusionary reporting criteria it is possible it may be utilized f ary purposes
only. The Technical Manager will be consulted to determin\e pRropriate course of

action.
Inconclusive: )

If the STR results neither support an inclusion (i. consistent in at least 10 of 13
core STR loci) nor an exclusion, the comparison eemed inconclusive and
reported as such.

Insufficient DNA/Data:

If insufficient DNA is observed in a €€m I ¥ data below reporting threshold, drop-out,
low-level DNA) the data may not by S¥gaky€ for comparison. This data will be
considered insufficient and wilggot B¢ utMzed for comparison. As such, this data will not
be included on the STR re &

Complex Mixture:

A complex mixture b&gdeclared when DNA from multiple sources is detected in a
sample, there is efdenc@of stochastic effects (i.e. drop out) at several or all loci (from

limited DNA), r component cannot be deduced, and/or a majority of the
alleles are cible when amplified in duplicate. Accordingly, the sample will be
deemed Qot stable for comparison.
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6.4.7 Consensus/Composite Data Reporting

Casework
When a sample is amplified in duplicate, only the reproducible alleles are generally
included on the STR results table.

On occasion, reporting data composited from multiple injections/amplificago .g. data
from more than 2 amplifications) from the same extract may be deemef\approgyiate
after inspection of the quality of data. Such data will require docu mmical
manager approval for compositing.

Database

Data will not be composited from multiple amplificationg/ \n of a database sample
to obtain a more complete profile. \

N
N
Qg)\z\
v
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Section 7 Case Records Documentation and Report Writing

Refer to the Laboratory Quality Assurance Manual for general laboratory guidelines
governing casework documentation and report writing, and for information regarding
discovery requests and the release of information from the laboratory.

The following abbreviations are commonly used in bench notes and on oth@gdocuments
generated during analysis.

Biological Screening Abbreviations and DefinitiQ
Phenolphthalein/Kastle-Meyer PH, Pheno\ K
Fluorescence/Alternate Light Source For L%\

Acid Phosphatase activity ® STMP
Nucleated Epithelial Cells ECs

Prostate-Specific Antigen PSA or p30

Human Hemoglobin hHb, Species

Positive test result \ Pos or (+)

Negative test resx.O Neg or (=)

CIDI Case,item,date & initials
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DNA Abbreviations and Definitions

BL Noisy baseline

SH -A [ +A Shoulders

PHR Peak Height Ratio <60%

SPK Spike rb

PU Pull-Up \

DO Complete Drop-Out at a LOCUiQ

PDO Partial Drop Out at a Locus

D5Mut D5 Mutation

oL Off Ladder

OMR Outside Marker, X

oS Off Scale/Satu A

NP No gen file obtained

NR Datggno ogled

NS t d for statistics

AITA ANfalM.e. stutter) or true allele

IF ument failure

ILS S failure

DBRT Data below reporting threshold

ART Artifact

TRI Tri-allele

() Minor component allele

[ Major/Minor components not separated

LV Large Volume (EZ1 protocol)

RBQ (-LV) Questioned reagent blank, direct extraction

RBE/RBS (-LV) Epithelial and sperm reagent blanks

RBK Known reagent blank

CIDI Case,item,date & initials
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7.1 Documentation Generated During Screening and DNA Analysis

All paperwork generated during the course of analysis will be maintained either in the
case record, or in a central log record in the LIMS or on the laboratory network share
drive.

All pages in the case record and central log record contain the case n %Iyst’s
initials, item # (if appropriate, i.e. digital images) and page number (pal& e total
number of pages is indicated by marking the last page as “last pag

When one analyst performs an analysis on behalf of another @n N#fe resulting data
pages should contain the handwritten initials (or secure eledyoni uivalent) of each
analyst.

7.1.1 Biological Screening Bench Notes

Biological screening bench notes consist of any ptation generated during the
analysis of a case and are specific to that case. pplogical screening bench notes
are placed in the case images for the requ#mg the S. All bench notes must be in

LIMS and the report marked draft complé e analyst) prior to submitting the case
ReMnical and administrative reviews, the
review checklist is also added to t

The bench notes for each ¢ ontain the following worksheets:

e Victim Assault Kjt W t

e Suspect Assa \ heet

e Evidence EamiIn Worksheet

e Microscqai

e PSA/ ification Worksheet

¢ Hema e®rSpecies ldentification Worksheet
e C s Worksheet

The worksigeets contain details of all of the items processed and include the item
packaging, contents and description, images of the evidence processed (when
applicable), documentation of all presumptive tests performed and the test results, the
location of all testing, the location of all isolated stains/samples, trace evidence
collected (if applicable), the reagents used, and the date the evidence was opened and
sealed (where applicable) in accordance with laboratory policies and procedures
outlined in the Laboratory QA Manual.
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7.1.2 DNA Central Log Records

Each batch of cases assigned to a DNA analyst will be named with the batch date
(typically, this is the day you take custody of the evidence) and the analyst’s initials
(i.e.YY-MMDDinitials 06-0102MLC). This batch name is recorded for each case in the
LIMS. Upon completion of the technical review of a batch, the central log documentation
is retained in LIMS, in both the case record and the annual DNA record.

The templates for the worksheets that comprise the central log are corjglle

documents. The templates may be modified as required for the b . T h&gentral log
for each batch of cases will contain at least the following informat n appropriate
format:
e A cover sheet containing:
0 batch name
o the name of the analyst(s)

o0 alist of cases worked in the batch
o the raw data folders and GeneMap
data used to generate results/conc
e A Casework Standards, Controls a age
0 the extraction methods us

urrent version) projects for all
r cases in the batch.
worksheet detailing:

@

N 4,

0 specific instrument use
0 elution volumes
o0 the extraction contro
o date of reagent k §hotld be on or after the date of extraction)
O extraction re lot™™®mbers and reagent expiration dates. (reagents not
used can be from worksheet)
e Q-PCR workshe comtaining the lot numbers and expiration dates of
reagents/st rd ed in quantitation as well as a map of the 96 well plate.
e The standay curvl for the quantification.
e Theq sults sheet (Initial template quantity) showing the estimated

conc f all samples quantified (handwritten, avg of the 2 values obtained

e Th tfication/electrophoresis worksheet(s) detailing:

the samples/controls amplified (identify clearly the Positive Control sample
provided by the PCR kit vendor).

the well plate locations

the amount of sample amplified

the amount of sample (amplified product) injected for electrophoresis,

the electrophoresis injection modules,

the lot numbers and expiration dates of all reagents used in amplification
and electrophoresis.

o
o
o
o
o
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o

efficiency purposes) in a CE run do not require d

If electrophoresis results indicate that a sample should be re-extracted, re-
amplified or re-injected, the reason should be documented in the
comments/notes field of the amp/3130 worksheet (See table above for list
of abbreviations)

» Instrument failure

= |LS failure
= Noisy baseline
= Data below reporting threshold
= Drop-out

= Saturation

=  Off-ladders

= Artifacts (ie pull-up, dye blobs, spike, leg, ghoulder)
= Potential Tri-allele
= Data above reporting threshold ig § b, egative control

ation of a reason. The analyst

Note: Multiple injections of the same sample at r% n one injection time (for

will select the injection best suited for inter tion,4ised on the interpretation

guidelines

e Electropherograms for all ¢
o]

ojgfames generated during analysis of the batch.
the correct labeling of the 80-550 peaks of

d &nd the tops of every peak.

primer peaks must be visible by selecting Blank

alysis Method. The negative/blank controls must be

as long as the longest injection time of a casework

ILS - The printouts
the internal lane

injected f

sampj el
ICS {print §nd label ICS and add to central log as a control. The analyst
fo de the necessary information for the reviewer to verify that the

agyl profile matches the expected profile. This additional

Exceptions must be approved, in writing, by the Technical Manager or
another designated individual.

e Electropherograms of all allelic ladders used for genotyping (Print in landscape
view (horizontal) with ILS).

e Page numbering of the central log does not need to be completed until all
laboratory work is completed for all cases in the batch.

All printed copies are uncontrolled
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7.1.3 DNA Bench Notes
DNA bench notes consist of any documentation generated during the analysis of a case
that is specific to that case. Upon completion of a case, the DNA bench notes and the
DNA laboratory report are maintained in the LIMS. The templates for the DNA
worksheets that comprise the case record are controlled documents. The templates
may be modified as required for the case. The bench notes for each case ys#{ contain at
least the following: %

fir,

e The STR Results table (an administrative document) comprisesjge fi age(s)
of the bench notes and contains genetic profiles from quesjage known
samples suitable for comparison.

0 Itis not necessary to include in the STR Result | rofiles obtained

vaginal swab) as long as the profile is congigteN wigfexpected results
ile!;';,

from samples that serve as internal controls (W‘ epithelial fraction of a

o If results are not suitable for comparisoyg, clude in the STR
Results Table the Questioned sample pNf . sample with no called
alleles, majority of alleles are not r (ble, minor profile not suitable
for comparison, etc).

o If interpretable genetic profil not®tained from any of the
guestioned samples, the k ple profiles need not be included in
the STR Results Table.

0 Add a * after the ite sgfMptiov if there is data — i.e. alleles - below
reporting threshold i :

0 Add “epithelial” aggsp&m Yaction” to sample description when necessary.

o Minor alleles low the major alleles.

0 Add “major c nt” in the item description when only reporting the
major co a mixture.

etermined to be an A/TA, this notation goes after the allele

o Ifan [
call il supegpctipt (i.e. 10M™).
o] \ reportable alleles are left blank and the boxes grayed out.

o} at the bottom of the STR Results Table are retained.

Note: Fo §SNcy Tests, it is not necessary to create a separate a STR Results
table. TheWNA results and conclusions pages of the paperwork from the test provider
are comple®d and become the first pages of the DNA bench notes.
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e The DNA extraction worksheet(s) contains:

All of the questioned and known items processed,

Sample code (within the batch)

Documentation of item packaging

Presumptive testing performed and the results if applicable

Amount of sample used (sample size)

Date sampled (this is the date that you cut your evidence (b

Extraction methods and specific instrument used

Elution volumes

Quantitation results

o Disposition of the DNA extract

¢ Digital image printouts of questioned samples, when\aPprpygate (ie cigarette
butts, fingernail clippings, hairs).

e Electropherograms for all of the items amplifieg
the 80-550 peaks of the internal lane standard
Plot]. All electropherograms must contain °
Name column.

o If the sample has no labeled gmeks, th®electropherogram must also
include the primer peaks [AQ Qmethod: Blank casework; Plot setting:
Casework Blank]. ExcegffonsSguyg be approved, in writing, by the
Technical Manager

0 Zoomed in views (el
when there are aa§ [PTOt setting: Casework artifact] . Zoom in on locus
with artifact, eed to print entire profile. For data below the
reporting thre lot setting: Casework zoom]- Print entire profile.

o If analyzi for Amelogenin, print a second electropherogram
Z00 etting: Casework artifact] for Amel locus only. Add note
“Analgzed 2 50fru for Amel only” to main electropherogram and hand

gf and circle it.

ase: When an OL is a true allele or a potential tri-allele exists,

t using Traditional Genotype Plot. Also print a casework artifact view

includes the allelic ladder and the locus on one sheet.

e TheYollowing handwritten notations may be included on the electropherogram:

o’ “DBRT” in the upper right hand corner

o0 Loci with peak height ratio <60% in a single-source sample (highlighted in
orange in GMID-X) must be initialed

o0 Artifacts (i.e. pull-up, dye blobs, etc.) are noted as “artifacts” on both the
traditional genotype view and the zoomed in electropherogram

0 “No genetic profile” added to bottom when no reproducible alleles are
above reporting threshold

OO0OO0O0O0OO0OO0OO0O

: AN the correct labeling of
Llo ting: Traditional Genotype
¢ and item # in the Sample
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o For samples that have been double amplified and yielded data suitable for

e Popstats printouts fqr
will include:

(0}
o

(0}

o T
re

comparison, add “Reproducible alleles (included) on STR Results Table”
to bottom of the first electropherogram. All non-reproducible alleles are
crossed out and initialed on all electropherograms.
For samples that were double amplified and did not yield data suitable for
comparison, add “Reproducible alleles noted” and the reasopgsigat the data
is not suitable for comparison to the bottom of the electroph
For peaks in stutter positions (that appear close to the expcte tter

[

percentages) indicate the % of the peak relative to t eak and the
expected stutter percentage (for example, 12%>5% %~5%). When
the peak can be reasonably interpreted as elev , add a notation

to this effect. When it is not possible to discerq Whaghey the peak is a
stutter peak or a true allele, add “A/TA”

If data is not suitable for comparison, a t bottom of
electropherogram i.e. “data not included§n STHResults table due to

insufficient DNA”, “minor compone itable for comparison therefore
not included in STR Results table”, omponent consistent with

owner and therefore not incl in ST Results table” etc.
If able to determine a maj or profile add () around the minor
alleles.

‘NS’ at loci determined€no b®Suitable for inclusion in a statistical
analysis

S s for which a statistical analysis was performed

Specime ltem#

Com S tion: add any additional info (ie sperm fraction, major
profil
opulations

cas®ork review checklist, completed and signed by the analyst and

Analyst will complete the first column of boxes before handing in for
technical review

Note: All pages in file must be page numbered before handing in for technical review.
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7.2  Report Writing

Proficiency test reports will be written in a manner similar to casework reports.
Proficiency tests for DNA reports will not require the STR results table used for
casework reports. Instead, the completed STR table from the test provider’'s form will be
included as the first page in the bench notes.

7.2.1 Guidelines for Biological Screening Examinations / Reports\(b

All biological screening reports will contain the following:
e Date report was issued Q

e Laboratory and agency case numbers (automatically pgp§la
e Name of submitting agency and case officer (automaycCall pulates)
e List of all items analyzed
o0 include the agency item # in () if the it
laboratory
o thisis not necessary if the laborato r contains the original agency
item #
e Results of presumptive/confirmator;
e Results, conclusions and opinio
provided in the tables below a
case basis)
Explanation of why testing v\gs ped, if appropriate

The disposition of all [tems
%r? required for DNA analysis, when applicable

testing, when applicable

orting analyst and the technical reviewer (the analyst should
report by setting the milestone to Draft Complete prior to
ical review; only the analyst is required to scan their barcode
en signing the report in LIMS)

umbered at the

(in body of report)
psted items (guidelines for reporting are
ggmodified, as necessary, on a case by

e o o o o
>
=)
<
=~
>
@)
=
>
[%2)
Q
3
=2
D

electronical
submittigg
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Sperm Findings

Report

Microscopic examination for
spermatozoa

Spermatozoal/few spermatozoa/no spermatozoa
were observed/detected (microscopically) in/on ...

Blood Findings

Phenolphthalein (Kastle-Meyer)

presumptive test for blood wagfye
located/detected on (item).

Report
A stain(s) testing positive/negativw

No blood was detected \(it m) with a
o)

presumptive test for QIooY.
This stain/sampl&tesieglpositive/negative to a

presumptive lood.

Seminal Fluid

BCIP/STMP negative

BCIP/STMP positive

as detected chemically (BCIP/STMP)

sitive results are not reported

P-30/ABA ¢ C)

(no sperm erved)

v

The presence of PSA/semen was detected on
(item) by immunoassay. This test detects the
presence of the human prostate specific antigen
(p30) found in seminal fluid.

Item (#) has been retained in the laboratory and
may be suitable for Y-STR analysis. For more
information please contact the laboratory’s DNA
Technical Manager, Abirami Chidambaram
(269-5621) or (abirami.chidambaram@alaska.gov).

P-30/ABA card positive
(no spermatozoa observed)

No PSA/ semen was detected on (item) by
immunoassay.
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Speciation

Report

ABA card positive

Stain(s) present on (item) tested positive
using an immunoassay test for the
presence of human hemogloRQig. This test

is specific to human, higher f§ri and
ferret blood.

ABA card negative No human hemoglob tected by
immunoassay.

Hair/Fiber Evidence

L\
Report

Hairs/Fibers recovered
(positive biological findings)

No Hairs/Fibers recovered

Hairs/fibers @\s ed/recovered from (item).
air

No hu h ere observed/recovered in/from

Human hairs
(suitable for nuclear DNA)

ad hair(s) was/were found on/in (item).
r tissue-like debris was observed
scopically on the root(s). This/These hair(s)
ay be suitable for nuclear DNA.

Human hairs
(not suitable for nuflear )

A human head hair(s) was/were found on/in (item).
No tissue or tissue-like debris was observed
stereoscopically on the root(s). This/These hair(s)
are not suitable for nuclear DNA. No further
examinations were conducted.

One hair fragment, not suitable for nuclear DNA
analysis was found in/on (item/envelope). No
further examinations were conducted.
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7.2.2 Reporting Guidelines for DNA Analyses
All DNA discipline reports will contain the following:

Date report was issued
Laboratory and agency case numbers (automatically populates)
Name of submitting agency and case officer (automatically populates)
List of all items analyzed

o0 include the agency item # in () if the item was re-numbered &t

laboratory
o0 this is not necessary if the laboratory number contamo inal agency
0

item #
When DNA analysis is reported for samples retained
laboratory, or comparisons are made to profiles repo
the report should reference the previously issue

o i.e. “Reference biological screening r
Analyst.”

o include the issuing laboratory, if ot the AK SCDL.

Results of presumptive/confirmatory tests, ™iogpreviously reported in a
biological screening report (in bodyM™gport)

o0 DNA analysts should rep ults of microscopic examinations of
swabs when only the s uMitted in the kit) were examined and
reported by a biolog;i iNg analyst

Results, conclusions and opgyi or all tested items, based on the DNA typing

results

Results of any stati 'aﬁ’? es performed

Explanation of ' as stopped, if appropriate

Description o es Performed, including a list of STR loci amplified (this is

ds section of the report templates for DNA Major Crimes
rimes)

a iscipline in the
d other laboratory,

0
Month Day, Year by

Nor DNA Major Crimes and DNA Property Crimes)

Th&#MspOsition of the evidence (this is contained in the Methods section of the
repoy templates for DNA Major Crimes and DNA Property Crimes)

Signatures of the reporting analyst and the technical reviewer (the analyst should
electronically sign the report by setting the milestone to Draft Complete prior to
submitting for technical review; only the analyst is required to scan their barcode
and enter a pin when signing the report in LIMS)
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For single source samples Report

XXX was excluded as the source of DNA

Single Source: exclusion detected in this sample.

. e XXX cannot be excluded as the source of
Single Source: fail to exclude

DNA detected in this sample.
. . The genetic profiles obtained fro thlesg ,
Same profile (for 2+ items) samgles werre): the same. r\

Single Source formula
The estimated frequency core loci)
of the genetic profile frpf t e
sample(s) is approximXely § XXX

Single source statistic quadrillion (Cauc tion), 1 in XXX
quadrillion (AfricgM- I®an population), 1
in XXX quagipr A: askan population),
1in XXX ¢ @ DN\ (Inupiat population) and
1 in XXX quadigdlipn (Yupik population).

For single source and/or \
mixtures y

engtic profile from an unknown male

Unknown Male DNA inOWdual was obtained from this sample.

he genetic profile obtained from this

individual was observed in this sample.

Female present \ sample was consistent with being from an
unknown female individual.
Male DNA presentQ DNA from (a OR at least one) male

. No DNA inconsistent with XXX was
No DNA inc n . .
detected in this sample.
\ DNA consistent with XXX was detected in

DNA co .
this sample
DNA consistent with XXX was detected at

XX of 13 core loci in this sample. Therefore,

When cannot exclude but don’t XXX cannot be excluded as a source of

have all 13 core loci DNA detected in this sample. (change 13 if
not all loci yielded data above reporting
threshold)
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For mixtures Report

DNA from more than one individual was

More than 1 individual observed in this sample.

To indicate # of individuals DNA from at least XX individuals was

observed in this sample.
. . . XXX was excluded as a source o{DNA
Mixture: exclusion e
detected in this sample.
XXX cannot be excluded as rce ®f
DNA detected in this sa

Mixture: fail to exclude

DNA inconsistent with

Foreign DNA present

detected in this sampl

e genetic profile

Complex Mixture obtained from th\g samge; no meaningful

compariso e Thade to known
reference s .
Alleleghelow ti@freporting threshold may be

e following loci: XXX.
bopulation statistics are not
r these loci.

Mixture statistic

stimated probability (13 of 13 core
ci) of an individual from each of the

\ following population groups contributing to
the DNA detected in the above sample(s) is
Mixture statistic Q as follows: approximately 1 in XXX

guadrillion (Caucasian population), 1 in XXX
qguadrillion (African-American population), 1

in XXX quadrillion (Athabaskan population),
1 in XXX quadrillion (Inupiat population) and
1 in XXX quadrillion (Yupik population).
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Paternity

Report

Cannot exclude

XXX cannot be excluded as the biological
father/mother of XXX.
For additional information please co

DNA Technical Manager Abirami
Chidambaram at (907)-269-5621

Excluded

cal

XXX was excluded as the bi
father/mother of XXX.

Not Suitable for comparison

Report

Not suitable

The data obtaine is®ample was not

No profile (No reproducible alleles

suitable for comya¥i e to XXXXXX).
as obtained from this

above 100RFU in at least four SN;)n?elget'C
core STR loci) ple.
The of data in this sample was not

Non-reproducible

No conclusions

Inconclusive

p. Therefore, this sample was
for comparison.

o conclusions are reported as to whether
XXX contributed DNA to this sample.

Insufficient

No (other) conclusions are reported for this

sample due to insufficient DNA.

O
&
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Section 8  Statistical Analysis of STR Data

Statistical analyses will be performed when the genetic typing results fail to exclude an
individual(s) as a source of the DNA in a questioned sample and the result is probative.
A statistical analysis may not be necessary when an individual is identified as a possible
source of DNA in a sample that is intimate to that individual or the result is not germane

to the case (i.e. DNA consistent with consent partner detected).
e(sbto know

To interpret the significance of a DNA “match” between samples, it is
the population distribution of alleles at the loci in question. This reglli
containing the frequency of the alleles (observed #/2N) at each o
an allele has been observed five times or less, a value of 5/2]
to the number of individuals tested for the database. The Pgjlencies are used to
calculate the genotype frequency for each locus.

s\ database
QCi in question. If

The allele frequencies for the Athabaskan, Yupik, and\nupigy Alaskan Native
populations were calculated using data generat Alaska Scientific Crime
Detection Laboratory from 101 Athabaskan, 100 d 109 Inupiat blood/saliva
samples (B. Budowle et al., Population stugigg on t Native Alaska population

The allele frequencies for the Cauc
U.S. Department of Justice, FBI P tabase. These allele frequencies can be
found at the end of this sectiogd h&Ala®ka Scientific Crime Detection Laboratory
routinely reports the frequenw ility for all five populations in the DNA Laboratory
Report.

Statistical analyse
program, using eit
or the Mixture
reporting, b
million o34.

cAgulated with the U.S. Department of Justice, FBI Popstats
ndom Match Probability Formula for single source samples
mixed samples. The resultant values may be truncated for
ever be rounded up (i.e. 34,675,000 may be reported as 34

illion, but not 34.7 million).

8.1 Ran®om Match Probability Formula
To calculate the frequency of a locus genotype, the following formulae are used:

Heterozygotes 2pq
Homozygotes p® + p(1-p)0
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The p and q represent the frequencies of two different alleles. 6 (theta) is an empirical
measure of population subdivision/substructure or “relatedness”.

For the Caucasian and African-American populations, 6=0.01
For the Alaskan Native populations, 6=0.03

frequencies from the different loci. The expected frequency of a DNA

The multi-locus genotype frequency is estimated by multiplying together t type
fileq
population is the inverse of the multiple locus genotype frequency, K

8.2 Combined Probability of Inclusion (CPI; Mixture F
To calculate the probability of a random individual in the po\Jlatigngseing a contributor
to a mixture for a locus, the following formula is used: (b

(P1 + P2 + ...pn)°> = PLocus \
The p1, p2, and p, are the frequencies of occurre%t e alleles at the locus.
ated by taking the product of the

\
te t % ber of individuals in a population that
inyerse of the combined mixture profile

The combined mixture profile probabilit
individual locus probabilities. To esti
could have contributed to the mixt
frequency is calculated.

8.3 STR Loci and Allel

W ies used in POPSTATS calculations

D3S1358

Afric
Caucasian  Athabaskan Inupiat Yupik
Allele (N=203) (N=101) (N=109) (N=100)
<12 0.0123 0.0248 0.0229 0.0250
12 0.0123 0.0248 0.0229 0.0250
13 0.0119 0.0123 0.0248 0.0229 0.0250
14 0.1214 0.1404 0.1337 0.0275 0.0250
15 0.2905 0.2463 0.4109 0.4541 0.3550
15.2 0.0119 0.0123 0.0248 0.0229 0.0250
16 0.3071 0.2315 0.2574 0.4404 0.5250
17 0.2000 0.2118 0.1436 0.0551 0.0900
18 0.0548 0.1626 0.0545 0.0229 0.0250
19 0.0119 0.0123 0.0248 0.0229 0.0250
>19 0.0119 0.0123 0.0248 0.0229 0.0250
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VWA
African-
American Caucasian  Athabaskan Inupiat Yupik
Allele (N=180) (N=196) (N=101) (N=109) (N=100)
<11 0.0139 0.0128 0.0248 0.0229 0.0250
11 0.0139 0.0128 0.0248 0.0229 0.025
12 0.0139 0.0128 0.0248 0.0229 0.Q25
13 0.0139 0.0128 0.0248 0.0229 0.
14 0.0667 0.1020 0.1733 0.1743
15 0.2361 0.1122 0.0297
16 0.2694 0.2015 0.3960
17 0.1833 0.2628 0.2327
18 0.1361 0.2219 0.1139
19 0.0722 0.0842 0.0545
20 0.0278 0.0128 0.0248 .
21 0.0139 0.0128 0.0248 oy \0Z%°
>21 0.0139 0.0128 0.0248 -A' 3229

D8S1179
African-
American Ca Athabaskan Inupiat Yupik
Allele (N=180) 9 (N=101) (N=109) (N=100)
<8 0.0139 0.0248 0.0229 0.0250
8 0.0139 0.0248 0.0229 0.0250
9 0.013 .0128 0.0248 0.0229 0.0250
10 »1020 0.0297 0.0642 0.0250
11 0.0587 0.0248 0.0229 0.0250
12 0.1454 0.2079 0.1881 0.0950
0.3393 0.4555 0.3578 0.4500
0.2015 0.1980 0.2477 0.3350
0.1097 0.0941 0.1239 0.0950
: 0.0128 0.0248 0.0229 0.0250
17 0.0139 0.0128 0.0248 0.0229 0.0250
>17 0.0139 0.0128 0.0248 0.0229 0.0250
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D18S51
African-
American Caucasian  Athabaskan Inupiat Yupik
Allele (N=180) (N=196) (N=101) (N=109) (N=100)
<11 0.0139 0.0128 0.0248 0.0229 0.0250
11 0.0139 0.0128 0.0248 0.0229 0.0250
12 0.0583 0.1276 0.1535 0.0688 0.025
13 0.0556 0.1225 0.2970 0.1514 0.1835
13.2 0.0139 0.0128 0.0248 0.0229 0.&
14 0.0639 0.1735 0.1287 0.1193

14.2 0.0139 0.0128 0.0248
15 0.1667 0.1276 0.0941
15.2 0.0139 0.0128 0.0248
16 0.1889 0.1071 0.1584
17 0.1639 0.1556 0.0693
18 0.1306 0.0918 0.0545
19 0.0778 0.0357 0.0297
20 0.0556 0.0255 0.0248

21 0.0139 0.0128
21.2 0.0139 0.0128
22 0.0139 0.0128
>22 0.0139 0.0128

D13S317
African-
American Athabaskan Inupiat Yupik
Allele (N= (N=101) (N=109) (N=100)
<8 0.0248 0.0229 0.0250
8 0.0693 0.1055 0.1100
9 0.1881 0.1330 0.1050
0.2277 0.2661 0.4250
0.2772 0.3853 0.2700
0.1881 0.0826 0.0900
0.0396 0.0229 0.0250
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
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FGA
African-
American Caucasian  Athabaskan Inupiat Yupik
Allele (N=180) (N=196) (N=101) (N=109) (N=100)
<18 0.0139 0.0128 0.0248 0.0229 0.0250
18 0.0139 0.0306 0.0248 0.0229 0.0250
18.2 0.0139 0.0128 0.0248 0.0229 0.025
19 0.0528 0.0561 0.0248 0.1009 0.200
19.2 0.0139 0.0128 0.0248 0.0229 0.&
20 0.0722 0.1454 0.0693 0.0459

20.2 0.0139 0.0128 0.0248
21 0.1250 0.1735 0.1634
21.2 0.0139 0.0128 0.0248
22 0.2250 0.1888 0.0941
22.2 0.0139 0.0128 0.0248
22.3 0.0139 0.0128 0.0248
23 0.1250 0.1582 0.1287
23.2 0.0139 0.0128 0.0248

24 0.1861 0.1378
24.2 0.0139 0.0128 :
24.3 0.0139 0.0128 0.0229 0.0250
25 0.1000 0.0689 0.1514 0.2100
26 0.0361 0.1101 0.0700
26.2 0.0139 0.0229 0.0250
27 0.0222 0.0275 0.0250
28 0.0167 0.0229 0.0250
29 0.0139 0.0248 0.0229 0.0250
30 0.0139 0.0248 0.0229 0.0250
>30 0.0139 0.0248 0.0229 0.0250
THO1

Caucasian  Athabaskan Inupiat Yupik
Allele (N=203) (N=101) (N=109) (N=100)
<5 0.0123 0.0248 0.0229 0.0250
5 : 0.0123 0.0248 0.0229 0.0250
6 0.1095 0.2266 0.1535 0.0229 0.0850
7 0.4405 0.1724 0.6089 0.8762 0.7700
8 0.1857 0.1256 0.0594 0.0229 0.0550
8.3 0.0119 0.0123 0.0248 0.0229 0.0250
9 0.1452 0.1650 0.0644 0.0275 0.0250
9.3 0.1048 0.3054 0.1139 0.0596 0.0700
10 0.0143 0.0123 0.0248 0.0229 0.0250
>10 0.0119 0.0123 0.0248 0.0229 0.0250
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D21S11
African-
American Caucasian  Athabaskan Inupiat Yupik
Allele (N=179) (N=196) (N=101) (N=109) (N=100)
<24.2 0.0140 0.0128 0.0248 0.0229 0.0250
24.2 0.0140 0.0128 0.0248 0.0229 0.0250
24.3 0.0140 0.0128 0.0248 0.0229 0.025
26 0.0140 0.0128 0.0248 0.0229 0.Q25
27 0.0615 0.0459 0.0248 0.0229 0.&
28 0.2151 0.1658 0.0297 0.0229

29 0.1899 0.1811 0.1683
29.2 0.0140 0.0128 0.0248
30 0.1788 0.2321 0.4257
30.2 0.0140 0.0383 0.0248
30.3 0.0140 0.0128 0.0248
31 0.0922 0.0714 0.0545
31.2 0.0754 0.0995 0.1238
32 0.0140 0.0153 0.0248

32.1 0.0140 0.0128
32.2 0.0698 0.1122 :
33 0.0140 0.0128 0.0229 0.0250
33.2 0.0335 0.0306 0.0413 0.0750
34 0.0140 0.0128 0.0229 0.0250
34.2 0.0140 0.0128 0.0229 0.0250
35 0.0279 0.0229 0.0250
35.2 0.0140 0.0229 0.0250
36 0.0140 0.0229 0.0250
>36 0.0140 0.0229 0.0250
D5S818

Caucasian  Athabaskan Inupiat Yupik
Allele (N=195) (N=101) (N=109) (N=100)
<7 0.0128 0.0248 0.0229 0.0250
7 0.0128 0.1832 0.0826 0.0650
8 : 0.0128 0.0248 0.0229 0.0250
9 0.0139 0.0308 0.0248 0.0229 0.0250
10 0.0639 0.0487 0.0743 0.0688 0.1150
11 0.2611 0.4103 0.5050 0.3578 0.4800
12 0.3556 0.3539 0.1436 0.2936 0.2350
13 0.2444 0.1462 0.0743 0.1514 0.0850
14 0.0139 0.0128 0.0248 0.0229 0.0250
15 0.0139 0.0128 0.0248 0.0229 0.0250
>15 0.0139 0.0128 0.0248 0.0229 0.0250
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D75820
African-
American Caucasian  Athabaskan Inupiat Yupik
Allele (N=210) (N=203) (N=101) (N=109) (N=100)
<6 0.0119 0.0123 0.0248 0.0229 0.0250
6 0.0119 0.0123 0.0248 0.0229 0.0250
7 0.0119 0.0172 0.0248 0.0229 0.025
8 0.1738 0.1626 0.1485 0.2615 0.365
9 0.1571 0.1478 0.1089 0.1239 0.&
10 0.3238 0.2906 0.2673 0.0780
10.1 0.0119 0.0123 0.0248
11 0.2238 0.2020 0.2426
11.3 0.0119 0.0123 0.0248
12 0.0905 0.1404 0.2178
13 0.0191 0.0296 0.0248
14 0.0119 0.0123 0.0248
>14 0.0119 0.0123 0.0248

D16S539
African-
American abaskan Inupiat Yupik
Allele (N=209) (N=101) (N=109) (N=100)
<8 0.0120 0.0248 0.0229 0.0250
8 0.0359 0.0248 0.0229 0.0250
9 0.1986 0.1337 0.0688 0.1800
10 0.110 0.2921 0.0826 0.0800
11 0.2772 0.6147 0.3550
12 0.2426 0.2202 0.3400
13 0.0446 0.0229 0.0400
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
0.0248 0.0229 0.0250
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TPOX
African -
American Caucasian  Athabaskan Inupiat Yupik
Allele (N=209) (N=203) (N=101) (N=109) (N=100)
<6 0.0120 0.0123 0.0248 0.0229 0.0250
6 0.0861 0.0123 0.0248 0.0229 0.0250
7 0.0215 0.0123 0.0248 0.0229 0.025
8 0.3684 0.5443 0.2178 0.2477 0.210
9 0.1818 0.1232 0.0248 0.0413 0.&
10 0.0933 0.0370 0.0248 0.0229

11 0.2249 0.2537 0.4010 0.5184

12 0.0239 0.0394 0.3515

13 0.0120 0.0123 0.0248

>13 0.0120 0.0123 0.0248

CSF1PO @

African -
American Caucasian p&gkan Inupiat Yupik

Allele (N=210) (N=203) (N=109) (N=100)

<6 0.0119 0.0123 0.0229 0.0250

6 0.0119 0.0229 0.0250

7 0.0429 0.0229 0.0250

8 0.0857 0.0229 0.0250

9 0.0333 0.0642 0.0350

10 0.2714 0.2936 0.3550

10.3 0.0119 0.0229 0.0250

11 0.204 0.1973 0.1400

12 . . 0.4312 0.3600

12.1 0.0123 0.0248 0.0229 0.0250

13 0.0714 0.0792 0.0229 0.0300
0.0148 0.0248 0.0229 0.0300
0.0123 0.0248 0.0229 0.0450
0.0123 0.0248 0.0229 0.0250
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Section 9  Review of Data
This section supplements information contained in the Laboratory Quality Assurance
Manual and the DNA Quality Assurance Manual.

9.1 Review of Casework Analyzed In-House

All case reports issued by the Forensic Biology discipline, and all supportin
documentation that is part of the case record or the central log, will be sulfe to a
technical review and an administrative review. When a case has been ghrough {chnical
and administrative review, the report will be issued in accordance With% y
policies and procedures. Genetic profiles suitable for CODIS will loaded in
accordance with CODIS policies and procedures. Q

9.1.1 Technical and Administrative Review
Technical review of casework will be conducted by a s d Yuawmied analyst. The

analyst and the reviewer may consult a third qualifie necessary, when there
is a disagreement on how to report a result. If the ggalyst unable to come to an
agreement, the DNA Technical Manager will be t&J to make the final decision.

the technical and administrative reviews N pletion of the final laboratory report,
technical review and administrative rg#ie acked electronically in LIMS.

Discipline checklists are used to docume Ietion of the individual components of
(]

9.2 Review of Offender Datab®se ples Analyzed In-House

Genetic profiles and all sup cumentation generated in the course of analysis
(for entry into CODIS or hi Na n) will be subjected to a technical review.
Technical review of off les will be conducted by a second qualified DNA
analyst, in accordan the¥BI QAS Guidelines and the laboratory and DNA Quality
Assurance Manualgf. The lyst and the reviewer may consult a third qualified DNA
analyst, if necegsalg, whg@n there is a disagreement on how to report a result. If the

' [3] me to an agreement, the DNA Technical Manager will be

% final decision.

consulted to

A review t is used to document completion of the individual components of the
technical agd administrative review. When the technical review is complete, offender
samples may be uploaded to CODIS. Detailed procedures for upload and resolution of
any resulting database matches are contained in the laboratory’s CODIS manual.

9.3 Review of Outsourced Offender Database Samples

The laboratory does not currently use a vendor laboratory for DNA analysis. The
laboratory may perform a technical review of data generated by a vendor laboratory
under contract with an Alaska law enforcement agency.

Please refer to the DNA Quality Assurance Manual for additional information.
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Section 10 Laboratory Maintenance

The Forensic Biology Staff are responsible for the housekeeping in the laboratory and
for the routine maintenance of equipment and instruments (as described in the Forensic
Biology Work Instructions). These tasks are designated to the unit technician, or
another unit member when the technician is unavailable. Log sheets for maintenance
and housekeeping are completed as appropriate.

¢ Receipt of packages and logging of chemicals/reagents.
o Indicate date received on packing slip, initial and providegp the u
supervisor. x
o0 Unpack contents, label with date received and initia re tem in the
proper location, record in logbook
o If there are multiples of the same lot number (& kifs) label the boxes
or reagents with sequential numbers
o Label with “needs verification” stickers a nvoard that verification
is required (if appropriate)
e Clean laboratories weekly, wiping down ¢ puters, centrifuges,
phones, door handles, etc. with 10% blea% analyst is responsible for
bleaching his/her own personal comg an rkspace.

four hours)

Reboot instrument computer.

Sweep and mop floors mo leaning in on sheets provided in each lab.

Perform weekly, mont any seMi-annual maintenance on instruments. These

tasks are detailed in tfMyFoO ic Biology Work Instructions document.

e Defragment instrumeRt cqputer hard drives monthly. Each analyst is
responsible for sonal computer(s).

e Put away cl ab®&atory dishes as needed.

e Keep both Igs wel stocked and note (write on board) reagents and supplies that

need t :

e Repl ents on genetic analyzers, as needed.

o A a ater as needed. Make sure that new kits/reagents are verified in a
ti ion.
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Corrective Action Report Batch Details

Batch:
Analyst:

Corrective Action Report: CAR \%

Date Technical Manager notified:

Case associated
with CAR?
Lab Numbers (Y/N)

Notes:
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DNA STR Results Table

Analyst:

Item #

Description/
Locus

D3S1358

THO1

D21S11

D18S51

Penta E °

D5S818

D13S317

D7S820

D16S539

CSF1PO

Penta D "°

Amelogenin

VWA

D8S1179

TPOX

FGA

Notes:

ONoOGOMWNE

The Amelogenin locus indicates gender: X = Female; XY = Male

“NS” indicates data not used in statistical analysis

“NR” indicates data not reported

“* " indicates data below reporting threshold (100 RFU)

() indicates minor component alleles

[ ] indicates Major/Minor components not separated

"A/TA" indicates artifact (e.g. stutter) or true allele

Genetic data unsuitable for comparison may not be included in the table
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Biological Screening Review Checklist

LAB NUMBER:

ANALYST:

Date Submitted for Review:

Technical Review Started: Reviewer:

Administrate Review .
Reviewer:
Started:

| Review
Administrative Review

Tec

Pages are numbered correctly, lab case #, item # and analyst initials are on ea

Requesting agency, agency case #, lab case #, and officer's name are correct\

Iltem numbers / packaging / descriptions on report / notes are consiste

The type of examination (visual, stereoscopic, ALS) and testing perf\
notes

Item descriptions are consistent with clothing/evidence imag

The location of all chemical testing performed is documented |

All isolated stains/samples are documented and numbggagl correct®®if applicable)

Verification reviews conducted are documented in % Nf applicable)

Worksheets contain all lot #s and expiratio @ Fagents used

The date evidence was opened and/or seal

Report signed in LIMS

Results/conclusio . i b given for each item tested

er s in review history for each page of the bench notes

SOPs are link® to request in LIMS

Chain of Custody for all tested items can be tracked through RLS and LIMS

Assign DNA holding to DNA Supervisor

VERIFICATION REVIEW Analyst: Date:

Semen/ABAcard® p30 Test

Species/ABAcard® HemaTrace®

Hairs - Stereoscopic

m -
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STR Casework Review Checklist

Date:

Technical Review Started:
Administrative Review Started:
Lab Number:

DNA CASEWORK REPORT AND BENCH NOTES

IAnalyst:

Tech. Review:

IAdmin. Review:

Pages are numbered correctly, case # and analyst initials are on each page, report dated

Requesting agency, agency case #, crime lab case #, and officer's name are correct

Chain of Custody for all tested items can be tracked through RLS and LIMS

Item numbers and descriptions on report / DNA worksheet are consistent with RLS/LIN

Packaging / extraction procedure used for all items is documented on worksheets

Q-PCR results documented on DNA worksheet

Technical Reviewer checked DNA worksheet: initialed and dated

Technical review of all electropherograms: initialed and dated

PP16 printouts for all questioned and reference samples are present |

Peak patterns on the electropherograms are consistent with the

Check Grammar/Spelling in DNA report

Results/conclusions/opinions are given for each

Conclusions/opinions drawn from results comg

Stats are recorded in LIMS

SOPs are linked to request in LIMS

Disposition of evidence in LIMS is i HOLD or not)

CENTRAL LOG FOLDER L

Central Log Folder locatig

ICS checked by

Technical €\ rbecked Controls and Standards sheet: initialed and dated.

PP16 printouts for positive control(s): correct DNA profile obtained.

PP16 printouts for all appropriate Allelic Ladders.

Worksheets contain all lot #s and expiration dates for all reagents used.

List of eligible profiles to be entered into SDIS/NDIS (include specimen category)

Correct profile(s) and agency information entered in CODIS

Appropriate specimen category selected

Source ID updated if applicable

Offender/arrestee laboratory comments updated in LIMS, if applicable
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STR Single Offender Review Checklist

Date:

Technical Review Started:
Administrative Review Started:
Lab Number:

OFFENDER FOR DNA DATABASE OR CODIS CONFIRMATION

alyst:
ech. Review:

Offender number(s) and analyst initials are on each page

Offender number(s) and name(s) on DNA worksheet are consistent with LIM

/

Packaaqing / extraction procedure is documented on DNA worksheet

Q-PCR results documented on DNA worksheet
Disposition of offender extract(s) documented

Technical Reviewer checked DNA worksheet: initialed and dated
Technical review of all electropherograms: initialed and dated

Results (i.e. profile verified) given for each tested item \

Initials and date of technical review(er) are on each page of the h

SOPs are linked to request in LIMS

FI

CENTRAL LOG FOLDER LOCATION:

Central Log Folder location documented in LIMS

Q-PCR plate set-up is documented

Q-PCR standard curve Mx3000P printout: Resu

Q-PCR Initial Template Quantity is document

Amplification volumes are documented.

ICS checked by Technical Reviewer

Technical Reviewer checked Controls

Disposition of blank extracts docum

PP16 printouts for negative contr

PP16 printouts for reagent blank(s):

PP16 printouts for positive co
PP16 printouts for all ap ]

Worksheets contain all

List of eligible pr ed into SDIS/NDIS (include specimen category)

Correct pro agency information entered in CODIS

Appropriate ecimen category selected

ted if applicable

Offender/arrestee laboratory comments updated in LIMS, if applicable
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STR Offender Batch Review Checklist

Date:

Technical Review Started:
Administrative Review Started:
Database Batch Number:

c
Database batch # and analyst's initials on each page \

Reagent worksheet complete: analysis dates, instruments, # samples,
reagent lot # and expiration dates, raw data folder(s) and project name(s)
Batch worksheet complete: well #s, sample IDs, upload eligibility, specimen cgt
and analysis range.
Technical Reviewer checked batch worksheet (inc. reagents): initialed a
ILS labeled correctly (80-550) for all passing samples N
Allelic Ladder(s): correct allele calls obtained " \
Positive control(s): correct DNA profile obtained * \
Negative control(s): results are acceptable *
Reagent blank(s): results are acceptable *
Check for consistency between NO EXPORT samples o
Confirm appropriateness of NO EXPORT status
Technical review of passing samples: <3 problem co
appropriate allele edits, OL allele documentatj
Correct specimen categories are assigned
Confirm specimen category is either convict
(check for agreement between paperwork
Samples for SDIS only are flagged on

St
Tech. Review:
IAdmin. Review:

paperwor d in project

75-250,

(in Offender Index)
aded consistent with batch worksheet

NOTES:
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CODIS Match/Hit Review Checklist

Date Submitted for Review::

Administrative Review Started::

Lab Number::

Reviewer:

Analyst:

Match/Hit Letter Checklist (all communications to AK law enforcement)

Cases related in LIMS N

Match disposition updated in CODIS, source ID updated

Match confirmed: including profile verification if necessary

Case Activities: correct hit disposition, investigation aided indica¥gd (if apfropriate), match date
as start date

Match level indicated in body of letter (SDIS

Correct agency/lab, agency/lab rep., agen
information in letter

Case Activitie
as start date

der attempted by latent prints (if AK offender); indicated in letter

Qualifying off®hse of offender verified if AK offender; comment added to case synopsis

Match level indicated in body of letter (SDIS or NDIS)

Correct agency/lab, agency/lab rep., agency/lab case#, match ID, item#, item description, and
contact information in letter

Correct name and DOB of offender (and other pertinent identifying information, if provided)

New sample requested, if applicable

Confirm content of last known whereabouts, if applicable.

NOTES:
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STR Review Checklist for Vendor Lab

Date:
SCDL Lab Number:
Vendor Laboratory:
Vendor Lab Number:
Agency:
Agency #:
Technology:
Platform:
Amplification kit:

4

Tech Review
CODIS Review:

PP16 printouts for positive control: obtained expected ILS peaks and
PP16 printouts for negative control: results are acceptable (inc
PP16 printouts for reagent blanks: results are acceptable (incl \v

agl for in report, if appropriate

Screening results on DNA worksheets are accoug
Raw or analyzed data provided for each testedgfe
Technical review of all electropherograms (ipci™a

o
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List of eligible profiles to be gntereg MWIS/NDIS (include specimen category)

Correct profile(s) and agency information entered in CODIS
Appropriate specimen category selected
Source ID updated if applicable
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Date
/Initial

Task Completed

Comments

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleac

Floors cleaned
Counters and equipment ¥acged

Floors cleaned
Counters and equipment lleaCh&d

Floors cleaned
Counters and e

Floors cleangd

N O

d equipment bleached

cleaned
rs and equipment bleached

loors cleaned
ounters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

Floors cleaned
Counters and equipment bleached

LOOOOOHoe

Floors cleaned
Counters and equipment bleached
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/Initial

Date Task Completed

Comments

Floors cleaned
Counters and equipment bleached
EZ1 maintenance completed

[ ] monthly [] bi-annual

Floors cleaned
Counters and equipment bleached
EZ1 maintenance completed

[ ] monthly [ ] bi-annual

Floors cleaned
Counters and equipment bleached
EZ1 maintenance completed

[ ] monthly [ ] bi-annual

Floors cleaned
Counters and equipment bleached
EZ1 maintenance completed

[ ] monthly [ ] bi-ann

Floors cleaned
Counters and equipment
EZ1 maintenance compl

[ ] monthly

Floors cleaned
Counters and e

N A I I

rs and equipment bleached
1"maintenance completed
[ ] monthly [] bi-annual

Floors cleaned
Counters and equipment bleached
EZ1 maintenance completed

[ ] monthly [] bi-annual

Floors cleaned
Counters and equipment bleached
EZ1 maintenance completed

[ ] monthly [] bi-annual

I I
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Date
/Initial

Task Completed

Comments

Floors cleaned
Counters and equipment bleached
PCR hood UV sterilization

Floors cleaned
Counters and equipment bleached
PCR hood UV sterilization

Floors cleaned
Counters and equipment bleached
PCR hood UV sterilization

Floors cleaned
Counters and equipment bleached
PCR hood UV sterilization

¢
N
P

Floors cleaned
Counters and equipment bleached
PCR hood UV sterilization

>

Floors cleaned
Counters and equipment bleache
PCR hood UV sterilization

o)

Floors cleaned
Counters and equipment
PCR hood UV sterilizati

Floors cleaned
Counters and equi
PCR hood UV sigui

Floors cleaned

T I [ [

cleaned
rs and equipment bleached
CR hood UV sterilization

loors cleaned
Counters and equipment bleached
PCR hood UV sterilization

Floors cleaned
Counters and equipment bleached
PCR hood UV sterilization

I [ [
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Date
/Initial

Task Completed

Comments

Floors cleaned

Counters and equipment bleached

Genetic Analyzers wiped down

9.3,10 resolution, water wash, flush trap

Monthly computer defrag

Thermal cycler wells cleaned

Thermal cycler maintenance completed
[ ] monthly [] bi-annual

Floors cleaned

Counters and equipment bleached

ABI 3130xI(s) wiped down

9.3,10 resolution, water wash, flush trap

Monthly computer defrag

Thermal cycler wells cleaned

Thermal cycler maintenance com
[ ] monthly [] bi-ann

O

\>

Floors cleaned
Counters and equipment chged

ABI 3130xI(s) wiped do
9.3,10 resolution, water wysh, h trap
Monthly computer
Thermal cycler vgglINglean
e

Thermal cycler m ce completed
bi-annual

1 O O

Countefg and &juipment bleached
iped down
lution, water wash, flush trap
M ly computer defrag
| cycler wells cleaned
efmal cycler maintenance completed

[ ] monthly [ ] bi-annual

L]
[]
[
[
[
[]
[

Floors cleaned

Counters and equipment bleached

ABI 3130xI(s) wiped down

9.3,10 resolution, water wash, flush trap

Monthly computer defrag

Thermal cycler wells cleaned

Thermal cycler maintenance completed
[ ] monthly [ ] bi-annual
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Appendix A Revision History

FBP2012 | FBP2011 Location Revision made
RO Page | RO page

Entire document | Changed “Issued” to “Approved” in footer

1 Document Added note to indicate sections of manual
Structure approved by Biological Screegs
Technical Lead.
2 2 Section 1.1 INSERTED “Critical reagents, as e%« the
FBI DNA QA Standard 9, rgagiire telng on
established samples bef n evidentiary or

casework samples.
Using a positive caytrol(lf) j#. an established

e erformance of a critical

sample(s) togfsSYss
reagent prqyides a Pasis for the minimum
acce rfoftnance that can be reasonably

expe r hat critical reagent based on

asults of¥evious testing on the established

ble(s). A critical reagent that performs below
inimum acceptable level will be rejected and
ot used on evidentiary or casework samples.
Critical reagents will also be tested using a
negative control sample(s) or reagent blank(s)
\ which determine if there is any contamination in
the reagent being tested. If the negative control
fails —i.e. contamination is detected in the test

results,the reagent will be rejected and not used
on evidentiary or casework samples.”

3 Section 1.2 UPDATED "For chemicals/reagents received
without a manufacturer’s expiration date : Please
refer to the DNA QA manual".

4 4 Section 1.2 DELETED " Reagents and chemicals may be re-
verified and labeled with the re-verification date
to indicate that the item is suitable for use
through the new expiration date. Re-verification
must be approved in advance by the DNA

Technical Manager. This approval will be
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documented in the form of an email or
memorandum maintained with the other
verification paperwork.

5 - Section 1.4 Updated:

NOTE:

Vendor supplied standard sagipgs /
positive control samples sgch'aS 9 7A
that are sent with PCR aw% kits
may be discontinued 6 bstwited at
vendors’ discretiog & bench notes

and batch centrafflo® intewhation will
gositive control

samples u in YNaW/sis.
Kit com INfOrmation in the
chemjagls\ane€agents section(s) of

ma 9 be updated as required when
manuais gre revised.
N ised procedure to reflect that smear
@ s received in kits will not be stained
W examined. Swabs will always be
extracted and examined for the presence
of spermatozoa.
9 8 3 Removed “ Swabs collected from the
S\ external genital area may be retained for
saliva/foreign DNA in cases of alleged or
possible oral assault.”
9 9 ction 2.3 “Samples present in the Miscellaneous
Swabs Saliva envelope or any other
envelope labeled as a possible saliva,
breast swab, bite mark, or licked/sucked
area will be retained as a separate item of
evidence for further analysis.

9 8 Section 2.2

Samples present in the Miscellaneous
Swabs DNA envelope or any other
envelope labeled as a possible
contact/touch or skin cell sample may be
retained as a separate item of evidence
for further analysis.”

Changed to
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“Samples present in the Miscellaneous
Swabs Saliva envelope, the Miscellaneous
Swabs DNA envelope, or any other
envelope labeled as containing a sample
with possible foreign saliva or skin cells,
may be suitable for DNA testing.”
10 9 Section 2.4 Removed “Samples from the external
genitalia area include the Mo
Pubis/Labia Majora, LabiagMinora,
Introitus, Perineum, Anusa& d
Scrotum.” N
10 9 Section 2.4 “Samples may be "@ or saliva in
cases of allege st oral assault
(as indicated).”

Change
“Oc , external genitalia samples

may ted for foreign DNA, even when

10 9 Section R#Moved “prior to isolation” from “Penile
wabs obtained from the victim/suspect
within 24 hours of the offense may be
examined for the presence of blood,
\ epithelial cells or spermatozoa (useful in
cases involving multiple suspects or to
help establish recent contact) prior to
isolation.”
10 Section 2.4 Removed “packaging and/or to the” from
“The analyst will add any relevant case
information to the packaging and/or to the
notes section in JusticeTrax (Section
2.12).”
10 9 Section 2.5 Removed “ Due to the limited quantity of
material recovered in most cases, the
presence of potential biological evidence
suitable for DNA analysis will be given
priority over other biological and trace
evidence examinations. If the case
scenario suggests the presence of
spermatozoa is likely, the analyst will
make a note on the retained items
packaging and in the notes section in
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JusticeTrax (Section 2.12)”
10 9 Section 2.5 Added “The analyst will add any relevant
case information to the notes section in
JusticeTrax (Section 2.12).”
10 10 Section 2.6 “If spermatozoa and/or nucleated epithelial
cells are present, create a new item of
evidence that includes the swabs and
prepared slides. If spermatozfa lor
nucleated epithelial cells not pr@sent,
the swabs and slides/sm% e

ite

packaged with the orj

Changed to (}
x item of evidence that
udes

o “Cr
in swabs and prepared
11 10 Section 2.7 Re including a scale)” from the
irst bu d statement
11 10 Section 2.7 4@ b the area(s) of interest. If sampling
;ing, swab the entire interior surface of

> garment.”

Changed to

\ “Swab the area(s) of interest (those likely
to have the most contact with bare skin).”
Section 2.8

11 10-1 Removed entire section and re-numbered
remaining subsections.

12 Section 2.9 “Suspected blood stains, whether visible
(formerly 2.10) | to the naked eye or detected with the aid
of an alternate light source, can be tested
for peroxidase-like activity with
Phenolphthalein reagent and hydrogen

peroxide.”

Changed to

“Suspected blood stains can be tested for
peroxidase-like activity with
Phenolphthalein reagent and hydrogen
peroxide.”

13 13 Section 2.9 “Stains testing positive to this presumptive
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(formerly 2.10) | test for blood may be further characterized
as to their origin using Human Hemoglobin
analysis by immunoassay to determine
species.”

Changed to

“Stains testing positive to thi mptive
test for blood may be furthgr ra@erized
as to their origin (human gh

primate) using Huma % ogmebin

analysis by immupg@a
14 14 Section 2.10 Take detailed no§

(formerly 2.11) | and its packagiRg. tle the condition of
the item, e Dcation of the
staining, % mage observed.
WhepgsR % igital images of items
witta NN should be included in the
bench f& S.

ged to

ake detailed notes describing each item
and its packaging. When practical, digital
images of items should be included in the
bench notes.
2.11 Removed “Scotch tape, a MACO® label
rmerly 2.12) | (3/4" X 1"), or any other suitable label or
tape may be used.”
Section 2.11 Removed Figure 3 and re-numbered
(formerly 2.12) | subsequent figures.
15 Section 2.11 “Label each envelope with the lab number,
(formerly 2.12) | unique identifier (item #), a brief
description, your initials, and a biohazard
label (Figure 3).”

14 14

15

Changed to

“Label each envelope with the lab number,
unique identifier (item #), a brief
description, your initials, a biohazard label
(when appropriate), and a LIMS barcode
(Figure 3).”

16 16 Section 2.11 Removed “Place a biohazard label and
(formerly 2.12) | the LIMS bar-coded label on the envelope
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17 17 Section 2.11 Added “Typically, entire assault kits will

(formerly 2.12) | be retained by the laboratory and
itemization of contents in LIMS is not
necessary.”

37 37 Section 6.2.1 REPLACED "If no interpretable profile is obtained

with any suitable positive amplificatjgn control(s),

then a positive amplification contr§ a

designated percentage of the spNaplesjnghe run
shall be re-amplified and gaagyped.

® 5% of the samples for d

dataMgse batch
ork batch"
WITH “All casewog samplggin a batch will be re-

analyzed if neRosMive control sample was
used in thay batch this control fails. The
labor, rottinely include at least 5 positive

cont I in every casework batch in order

* 10% of the samplef foRa
s

aporeve®eanalysis of samples that are limited in

Acontent. If at least one of these 5 positive
ol samples produces acceptable and
expected results, the batch will not be reanalyzed.
A positive control will be defined as a single source
sample whose genetic profile was previously
\ determined and from which a full profile was
developed. The positive control may be a
previously tested convicted offender sample or a
buccal swab freshly obtained from laboratory

personnel whose genetic profile(s) was/were
previously determined and documented”.

64 63 Section 7.1 “All pages in the case record and central
log record contain the case number,
analyst’s initials, item # (if appropriate, i.e.
digital images) and page number (page X
of Y) indicating the total number of pages
in the record.”

Changed to

“All pages in the case record and central
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log record contain the case number,
analyst’s initials, item # (if appropriate, i.e.
digital images) and page number (page
X). The total number of pages is indicated
by marking the last page as “last page” or

“final page”.”
90 88 Biological Retained items created in LIMS with
Screening correct descriptions (HOLDS

Review
Checklist Changed to \
Retained items cr %IMS; all
in ems HELD in

retained and u
LIMS

91 89 STR Casework
Review
Checklist
97 95 Casework

Extraction Lab
#1 Cleaning Log
98 96 Casewor amed “PCR Prep Lab Cleaning Log”

Extractio removed check boxes for EZ1
#2 Cleani aintenance
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